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Axosa the diacoreri^ dae to chance and perfected 
by man's intellect, the invention of X31aa8 is certainly 
one of the most important. 

Besides the fact that Glass satisfies a considerable 
number of onr most ordinary wants, it is also to its 
power that we must attribute in a great degree the 
ever progressive march of science; and indeed it ia 
by multiplying indeiinitely the strength of man's organ 
of sight, tliat Glass lays bare the most hidden worlfs 
of creation to his investigation. 

Thanks to its aid, there are no longer any impene- 
trable mysteries for science ; by degrees everything is 
Been, stodied, explained, and analyzed. Two exam- 
ples, taken from the extremes of creation, the infinitely 
great and imperceptibly small, will sufficiently prove 
this. The Telescope, which brings the heavenly bod- 
lies within the range of the astronomer's study ; and 
tiie Microscope, which may be said to be still more 




useful, inaBinnch as it is the light of all n&tnral eoience, 
and the source of the most curious and important dia- 
Goveries. It shows us much, the existence of which 
we did not even suspect ; it opens a new world before 
us ; the most imperceptible atom of nature aesmnes a 
body aud increases so much in size, that where there 
was apparently nothing we see myriads of beings. 

Both these examples certainly deserve the name 
of Marvels ; but they are not the only wonders work- 
ed by Grlass, which obeys every wish of man, and lends 
itself to all hia wants and fancies. 

Does not our every-day life profit by its benefits! 
Light is admitted to our houses by means of glaas, 
which yet excludes the inclemencies of the seasons; I 
our forms are reproduced in looking-glasses ; glass ■ 
lustres double the lights in a chandelier by their nume- 
rous reflections ; and if we glance into a dining-room, 
glass ie still before us in the shape of decanters and 
drinking-glasses of pure and graceful shapes. 

So many different appliances are none the less 
marvellous because we are accustomed to see tbem 
everyday, and they do not the less deserve to have 
each of them their stoiy told. This is the work we 
have undertaken. 

If, notwithstanding our researches, and all the c 
we have taken in their classification, the reader s' 
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fmda something forgotten, or even some errors (and 
we are far from tLinkiug our work is exeinpt from 
them), he must kindly forgive them in consideration 
of all that our subject embraces. 

The lear which obliges na to this avowal will snr- 
prise no one when we say that one of the most learn- 
ed men of onr period, M. Peligot, treating the question 
of Glass under its different ehemical and practical 
forma, says to tiis readers: " I am under no illuKion as 
to the imperfections of my work,* but I hope that al- 
lowance will be made for the difficulties found in col- 
lecting the scattered documents on glass working, a 
manufacture which lives in tradition, which avoids 
publicity, and on which, if I except the articles in en- 
eycloprediaa and chemical treatises, no complete work 
has been attempted for more than a century and a 
half." 

If, through an excess of modesty, M. Peligot claims 
the reader's indulgence for Jiimself, who has certainly 
lees need of it tlian any one else, how can we, at the 
commencement of this book, forbear to solicit a great- 
er and more necessary indulgence ? 

" Da Doiae legoitt ew [Art dt la Ferrerit. 
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CHAPTER I. 



IMTBODPOnOK, 

Few qneetions have been more discuBEed than that 
of the origin of glass. Are we indebted for it to 
Phoanicia, Phrygia, Thebes, or Sidou ? Or, going 
back into ages long before the foundation of these 
kingdoms, mnst its invention, as many writurB main- 
tain, lie tixtsd at a period when men, having discov- 
ered iire and Bubinitted to its action natnral bodies, 
either separately or together, ohserved, among other 
phenomena, the vitrifaction of certain masses! 

To admit this last ojjinion is lo recognize as the 
inventor Tubal-Cain,* son of Lainech and Zillali, who, 
according to tradition, was the eighth man after 
Adam, and who is mentioned in Genesis iv. 32 as 
" an instructor of every artificer in brass and iron,'" 

This acknowledged antiquity was certainly sul 

e world 130 (8870 B.C.), Which would etrrj 
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eieiitlj venerable to coiitent the most acrapnIonB 
when M. Reitiianti, aGefiiiaii savant, maintained thai 
the translation from the Hebi'cw was defective, and 
that it should be read that Tubal-Cain had only taught 
the engraving on eopjjer and on iron. 

This reading, which only represents the sou of 
Lamecii and Zillah as an artist embellishing iron and 
bronze worked by others before hia time, would oblige 
us to go back still further in order to tind the first 
smelter of metals, ami io the attempt to obtain such 
a problematic result, we should not have left to ns 
more than a iiuiidred years to the commencement of 
the world. We, tiierufore, request the permission of 
our readers to quit tliese suppositious, and to come ae 
quickly aa possible to facts attested by aetnal rcmiims, 
for after all this antediluvian erudition, we remain in 
utter ignorance as to the date of tlie discovery of 
glass. 

Before, however, coming to the remains them- 
Eielves, we ranst ^ve onr readers the account given by 
Pliny * of the accidental manner in which glass waa 
discovered. " It is said," naiTatea tlie classic writM',. 
" that some Phcenician miirchants, having landed on' 

" Tnckos gires the same uccouut us Pliny, but in it Kiniplcr manner, 
for leSTing uncipluined [he proteaa of melting einplojiMi, nnil entirely 
Buppreswng tht.' meiitinn of tbe cooking vesaelH, he merely atntea (]iu 
some Hand fouiid at tlie moutli of the Belus, a river nliieli Buwa inttt 
the sea of Juilicii, vrheu miieii iviih nitre and melted bv lire, produced 
glass. 

The B)iorc, (hougli of moderate titcnC, still alTorda nn inexhaustiblf 
aupplj of sand. 
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the coast of Palestine, near the month of the river 
Belua, were preparing for their repast, and not find- 
ing any stones on whioli to place their pots, took 
some cakes of nitre from their cargo fur ihat purpose. 
The nitre being thus submitteii to the action of fire, 
with the aaiid on the shore, they together produced 
transjiarent streams of an unknown fluid, and Biich 
was tlie origin of glass." 

This opinion with some variation is repeated on , 
the authonty of Fhivius Josephus, by Palissy, in his 
Traiie des eaux et fojitaines (p. 156). 

" Some say that the children of Israel, having set 
firu lo some foreat, the tirij was so fierce that it heated 
the nitre witli the sand, so as to make them melt and 
run down the slopes of the hills ; and tiiat thencefor- 
waid thoy songht to produce artificially wliat had 
been effected hy accident in making glass." 

The account, which is moreover given by Pliny 
on hearsay only, and which he is therefore unable to 
certify, has fonnd, and still finds, a great number of 
disbelievers among chemists, who cannot understand, 
or who rather esplicitly deny that at any period it 
was possible to liquefy in the open air Biihstaneea 
which, in our day and with our improved processes, 
can only be fused by means of furnaces conslrnoted 
jxpressly for the purpose, and which eoncenti-ate a 
seat of 1000° to 1500° centigrade (Fahr. 1832' to 
2782=). 

It is then impossible for us to decide either the 
'Sciential' question or the claim to prior invention 
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tlie productioiiB (found in f^reat nuiiibere in 
our mueeums) that, while dating!; back to an extremely 
eai'ly epouh, bear no indication ot the pla,ce or date 
of their inaimiactnre, whit^h alone could enable ub to 
range thum in ehronoiogital order. 

Wo will therefore iiifrely het;in with those ohjeetB 
which, from the place of tlieii' dist-ovei-y or tVon] the 
inacriptioua they bear, belong, according to our actual 
tnowledgc, to remote antiquity. 

Eeference will firtrt be made to the Theban glass- 
makers represented in thu paintings on the tombs of 
Beni-IIa^saii, which arc &nppoeed to date about two 
thousand years before the Christian era. Certain - 
writers even believe them to have been executed dur- 
ing the reign of Ousertasen I. {3500 b.c.). 

Tile a',^L•olupanying illns^tra- 
tion (Fig. 1) represents a The- 
ban crouching at the foot of a 
furnace, and apparently taking 
from it the molten glass. The 
next (Fig. 2) shows two others 
seated on the ground, each hold- 
ing a blow-pipe, very similar in 
all respects to those used at the 
present day. At the end of ^^- ^"T"-'""' 
each of the tubes, which are turned towards afire, i 
HOirie glass wbicii the men are beginning to blow^j^ 
And in the third iUustration are two g!asB-makpt*i'i 
also with blow-pi|ieR, blowin;^ a vase, the mouth o 
which touches the griinnd. 
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Such an early date (3500 b.c.) cannot be admitted 
altogether wiihuut question, since it is imcei-taiji 
whether the paintings were <>xecotcd liuriiiir the reign 
of Ousertasen I, or hia suee-eseors. 




While statins mi Ihoritn-tively that glai 
was practised nt TIk'Iil-b, let iis take another example 
which will be indisputable, for the necklace bead of 




whieh we give an illustration (Fig. 4) beara the name 
of the queen for whom it was inade, and, cotisetjiient- 
ly, the date of its fabrication. Tliis glass bead was 
found at Thebes, by Captain Kervey of the Koyal 
Mannes; and a description of it has been given by 
Sir Gardner Wilkinson.* in wliieb lie states that this 

ic Ajitient Eerpuaiis.' Vol. iii. 
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"moulded" bead of very advanced art bears the 

tiiLToglypliic legend of the queen impressed upun it 
in sunken diai-acters. 




Hg. 3,— Inscriptior 






This le^iiiid roiitid the ao has in the engraving 
been extended, so as to enable the reader to see tlie 
whole of it aC once. For the translation of it we are 
indebted to M. Tlieoihilfe Deveria, son of the cele- 
brated Achille Deveria, almady well-known in the 
Bcientific world for his ability in dec;ipliering hiero- 
glyphics. 

We give hia own words : 

" Only the first line of this legend is legible.- It 
may be translated without difiicnlty us follows: — 
'The good goddess {i.e., the queen) Ra-nia-ka, the 
loved of Athor, protectress of Tiiebes." Ra-ma-ba 
was the fii-st name of the Queen Hatason, the wife 
of Thotitniea III., who rei^itied in the cigliteeutb 
dynasty (1500 b.c, according to the chronology uf 
Bmgach)." 

Here then we sec Thebes with this mannfactnre 
without any precise d;ite, but exhibiting an advanced 
art 3367 \ ears agn. 

Tliebes, aa we shall >hortlj see, was not the only 
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town in Egypt whieh practised vntli snocess the mann- 
fkclure of gla&s ; for Pliny boasts of the glasa-mana- 
fecturiB of Sidun, and Herodotus and Theophraetu? 
sing the pntises of the marcellon^ productions of the 
Ty rial IS. 

The fame of these differeut manufaetiires in glass 
could not remaiD nnknown to tiie Eomans ; accord- 
ingly, scarcely had Cfesar Angostns subdued Egypt 
(26 B.C.), th»n lie ordered that glass slionld form part 
of the tribnte to he imposed on llie conquered. 

This tax, far tVom hai'iug been, as one might liave 
thonght, a canse of miu for Egypt, became a sonrce 
of wealth tu all her glass iiiannractories ; for Some, 
always e^er of novelty, liaring patronised these new 
productioDB, tlie result was tliat the Egyptians devoted 
themselves to a very large export trade, of which they 
preserved the monopoly until the leign of Tiberius 
(14 A.D.), at which period, according to Pliny, this 
indnstiy began to be cultivated at Rome. 

The' Romans, gifted witli a quick intelligence, by 
employing the processes used in Egypt, taught them 
by Egyptian artists allured to Rome, or by pupils 
who had been sent to their new provinee, made such 
rapid progress that in a short time their productions 
rivalled the most beautiful specimens which the Egyp- 
tians had fonneHy brought them, both in shape, color, 
and the cutting of the glass, 

A single quotation from Pliny (Book xxxvi. cliap. 
iM:) will at onec make us appreciate the immense im- 
portance of the Roman glass nianufactuieB, and givo 
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QB an idea of the luxury -which was displayed by one 
ScauruB on being appointed to the post of Eedile. 

" I will not permit, Iiowever, these two Caiuses, 
or two NeroB, to enjoy this glory even, such as it le; 
(ni- 1 will prove that these exti'avagant follies of theirs 
have been surpassed, in the use that was made of his 
wealth hy M. Scaurua, a private citizen. Indeed, I 
■ am by no means certain that it was not the ffidileship 
of this personage that inflicted tlie first great blow 
upon the public manners, and that Syila was not 
guilty of a greater crime in giving such nnlimited 
power to his stepson, than in the proscription of so 
many thousands. During liis ffidilesliip, and only for 
the temporary pui'poses of a few days, Seanrua exe- 
cute! the greatest work that has ever been made by 
the hands of man, even when intended to be of ever- 
lasting duration ; his Theatre, I mean. This bmlding 
consisted of three storeys, anppoi-ted upon three bmi- 
dred and sixty columns ; and this, too, in a city which 
had not allowed without some censuie OTie of its 
greatest citizens t" erect six pillai-s of Hymcttian 
marble. The ground-story was of marble, the second 
of glaes, a species of luxury which ever since that 
time has been quite unheard of, and the highest of 
gilded wood. Tlie lowermost columns, as previously 
stated, were eight and thirty feet in height; and, 
piaeed between these coliimus, as atreiidy mentioned, 
were brazen statues, tiirec ihousaud in number. The 
area of this theatre afl'urdud iu-cuinmodation for eighty 
thousan<l spectators ; and yet the Theatn.i of Pom- 
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peius, after the City had so greatly increased, and the 
inhabitants liad l>eeonie &■■ vsistly more inimerons, was 
(■onendered altiindantly large T**;th its sittings for forty 
thousand only. Tiie rest of tlie fittings of it, what 
with Attalic vestments. |>ii-tnres, and other stage 
properties, were of such enormous valne that, after 
Scaunis had had eonveyefl to his Tusculan villa such 
parts theieof «b were n<it required for the enjoyment 
of his daily liixiiriee, the loss was no less than one 
hundred niilUona of sesterces, wheu the villa waa 
liumt by hia servants in a spirit of revenge." 

This Sinn is equivalent to eigbt hundred nnd forty 
thousand ponnds sterling, or $4,200,000 in p)ld. 

It would be wrong to infer froin the folly of Scau- 
ruB that the Roman glasa-makers manufactured such 
objects as these only; for being both artists and men 
of eommcit-e, if they made objects of art (and of this 
we will presently give a proof), they never forgot 
that industry can only live on eondition that its pro- 
ducts, appealing to all, supply a general want. The 
immeuBe quantity of glass objects which are found in 
Roman tombs, and of which we an- goinp to speak, 
prove that glass for ordinary nse was very common 
in Rome. 

To support this aseertion we will give our i-eaders 
a cotnplete inventory, in three distinct categories, of 
the glass objects which were discovered in 1837, in a 
Roman tomb at Baccalcone. 

We will first speak of those which, from being 
found in all tombs, appear to be the result of a cub 



^ 




83 WONDERS OF OLABB-MAKINS. 

torn then general, and aJlerwards of those objects in 
daily use which were only left in the tomba at the 
pleasure of the relations, who placed with the dead 
the objects he had used or for which he had a particn 
lar regard. 

Every one knows that this veneration for tokens 
of remembrance still exists at the present time. The 
following extract from " Des coutuines et cer^moiuefl 
observeea par lea Romadns," * shows us the use of 
each of these different objects. 

" In order to bum the body, a funeral pile WM 
erected in the shape of an altar, and composed of 
very combustible wood. Around this waa placed 
some cypreas-wood. The body, spriukled with the 
most precious peifumes (Fig. 6, bottles Nob. 2, 3, 7, 
S, 9), was then placed on the pile, and the nearest 
relations of the deceased, tufniug their faces away, 
set fire to it. The most costly garments of the dead 
and his weapons were also thrown upon it ; the rel»- 
tions cut their hair and threw it on the funeral pile. 
Whilst the body was burning, human blood wai 
spilled before the pile (cup No, i). This appease^ 
as they believed, the manea of the deceased. Whwi 
the body waa consumed, the flamea were extingnishe^ 
with wine (vase No. 6), and the relations enclosed the: 
bones and ashes iii an urn (No. 1), in which wore'' 
mingled flowers find odoriferous liquid perfumes." 

We think that the object reprLsented by No. 6, 
• TrenslolEd from the Latin of Nkupoort, by the Abb6 Desfon. 
ria, Njon, 1740, p. ^.08. 
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and of whicli we have not yet spoken, is only a bottle 
representing a bird. Vessels of ttis shape are oiXen 
met with. 

Let UB leave this sad spectacle for a mnch more 
cheerful subject — a Roman lady's toilet. There we 
shall find proof that, if the ancients have endowed us 
with a great number of woiideia, they have been well 
avenged by transmitting to their descendants that 
fashion, now, alas ! too common, which in spite of all 
the skill of the painter, absolutely deceives only the 
person who uses it, — that of painting the skin. Yes, 
readers, the Roman ladies of the Decadence painted 
themselves, and it even appears that they were per- 
fect mistresses of the art. The first object which we 
will notice is a hollow colored glass ball (Fig 7, No. 
1) which contained the paint, and the necessary ad- 
junct of which is a twisted glass wand (No. i), flat^ 
tened at each end, which sei'ved to spread the color 
' on the face. 

As we do not pretend to maintain as a general 
ftseertion that the ancients have invented everything, 
we seize this opportvmity of according to France the 
honor of having substituted a hare's foot for the glass 
wand. And this, as we are told by a person well 
skilled in the matter, is at the present time supor- 
Beded by a little ball of very fine cotton wool. 

We have previously said that Roman glass fur^ 
nished a great many articles for domestic use. We 
^o not indeed jirctend that those which we offer to 
£lie reader represent t!ie whole of them ; bnt they 
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will ButBee to prove that the EomaiiB pOEse&ged si 
least a great nuuiber similar to those which wo use at 
the present time. 

Ill plate 8, page 39, No. 1 represents an amphora 
witli two handles, and beside it (No. 2) one of those 
ainpLoras without handles which were designated bj 
Petroiiiiis amphora mirea (glass amphora), and which, 
as we see, pi'esenta a great resemhlanee to our bottles- 
Connected witli the subject of bottles, let lis uezt 
call the reader's attention to the fragment of a drink- 
ing glass (No. 3) which, broken as it is, offei-s a great 
similarity to tliose which we now use (see the chap- 
ters headed Bottlfs and Drinking Glasses). Near it 
is a jug (No. 4) with one handle, used, it is said, to 
contain preseiTud fi-uita, which wei'Q doubtless served 
in the dish (No. 5). When Gaul had fullcn under the 
Eomau power, the first care of the conqueror wafl to 
introduce into that country h&r laws, manners, and 
customs, jis well as bcr different manufacturer 
Amongst these last, the only one which must now 
occupy us— the art of glass- malviiig — is certainly one 
of those which wei'e the most widely diflused. Li 
fact, the excavations made with so much care BDme 
years ago in tlie ancient provinces of Frauee, ham 
brought to light « very large quantity of glass ohjeoUy 
— similar ds regards substance and mode of matiut'aew 
ture, as well as shape, to those tbiind in the Homan: 
tombs ; so that one would be led to consider Eome W- 
the only place of their manufacture, had not the dis- 
covery of an infinite number of Gallic y:hiss-manuiao- 



tnreB by tbe natives prored tint tbe Gmls vere at so 
early period great rirals to ibe BotuaD glaa-makcTS 
(not oaW in commoit oligeetB, bat ako in wocb of 
.art). We will give me example only, tbe Straabootg 
vase (Fig. 9% wbidt, bj tbe AiBcaltj Ol its raamtfac- 
tore, indicates a verj advaneed ctale of art. 

The following dea.-ripiioii (^ it i> giren hj li. 
Be h weigh anser, librarian to tlie town of 6traa- 
bourg :— * 

" The vase, snrroDiided with a kind of network 
of red-colored glasSjf and bearing an inscriptitfn in 
green gla^ was found in 1825, in a coffin, disinterred 
by chance near tite glacis of Strus'ioiirg, by a garden- 
er. It has been placed by my care in tlie uiDi^tun 
belonging to onr poblic library, where it is admired 
by all who see it. It was broken by the clamsy cnri- 
OBity of the man who found it, and a part of the in- 
Bcription is missing. However, the name of MAXI- 
MIANVS AV(iVSTVS can bedistingniehed. This 
was without doubt MAXJMIANUS nERCULrUS,^ 
who often dwelt amongst the Ganls, and whose med- 
als are very irequently found in our district. This 
emperor had probably i eceived the vase as a present, 



■ 'Notice BUT qnelqucs monumenls gnllo-romBinB du (Kpnrtomctit 
da BBS-Rhin.' Vol. ivi. p. B5 des ' Momoirea de la Sociilfi royalo dea 
■ntiquaires de France,' 1842. 

f Bj colored glass tlie miter Grideutly means colored in die niusa, 
Br eDimelled. 

; A Riman emperor who was bom in Pannonia about th« year SBO. 
and died nt Mac«eiUeii in 310. 
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and had given it away to aorne fiieiKl who died iit I 
the vicinity of A gen oti\ m (St a bou g), Eind with I 
wlioiu it waa bu ed as a prec ous object 





The numerous glass-workH, establislied hoth : 
Gaul and Spain, existed up to the period when, eivilb I 
aation being driven back by the barbarians who car* 1 
ried fire and pillage into Konie, they fell, liks every ' 
other industry, into sndi denay, that the processes of 
the manufacture were lost to the West. 
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It is said that nothing absolutely perishes, and the 
words are true as regards glass-making ; for if it died 
in the West, it was revived in the East under Con- 
Btanline I.,* who having ti'ansferred the seat of the 
empire to Byzantium (Constantinople), hastened to 
attract to liimself the artists and workmen of the 
West, who found in that new empire aid and protec- 
tion, and, moreover, an immense market for all kinds 
of industries, to such a degree that, in order to facili- 
tate their export trade, the glass-makers were collect- 
ed near the harbor. Theodosiiis Il.f desiring to 
encourage this branch of commerce, even exempted 
the glass-makers from all personal taxes. With such 
protection, the art of glass-making eonld not bnt 
prosper ; and its productione obtained such a reputa^ 
tion that tliey were offered as presents to the princes 
and kings of the West. 

In spite of these successes attained by Byzantinm, 
the time came when the West again resinned its old 
industry. Venice reclaimed it, and at her summons 
the East gave up, about the fourteenth century, the 
nearly exclusive monopoly which her glass-makers 
had extended over the West. 

■ ConBtantinG L, Buranmed tlie Grent, a Roman emperor, the Bon 
of Conslantlua CMorua nnd DeleiiB, "as bom at N'aiesus in Uppei 
MiHiin, A.D. 274, and died a.d. 337. 

I TLeodoidus n., the sou of Aroudius, a BomiiD emperor, born a.d. 
S93, and reigned from a.d. 1U8 to 4fiO. 
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According to tlie Italian writers Carlo Marin*' 
and tlie Count Filiasi, tlie birth of Venetian' glass- 
making was nearly contemporary with tlie foundation 
of tlie city, wliich is attribnted, as is known, to the 
emigration of some families from Aqnileia and Pa- 
dua, who fleeing from the armies of Attila, caine and 
took refuge -on the islands of the lagoons abont the 
year 420. 

"While admitting the possibility of such an anti- 
quity for the mannfnctiire, we will pass to a better 
known epnch, which will permit ns to ibllow the art 
in its pi-offress to perfection. 

The ]ieriod we shall take for onr starting point, 
and which is certainly one of the most brilliant in the 
history of the Venetian liepnblic, is tiiat in ivhich its 
navy, rivalling.' those of Pisa and Genoii, after having 
Bttbdiied the maritime towns of Istria and Dalmatia, 
can'ied to Asia not only merclmndisii, but pilgrims to 
the Holy Land and Cnisadei-s on their way to fight 
against the infidels. 

In tlie year 330 Constantino I. had, as we have 
said, attracted to the East the must famous artists of 
tho West, and Venice nine centnries afterwards snra- 
moned in her tnrn Greek artists to come to her. II 
18 i'rom this period, in fact (the end of the thirteenth 

' Carlo Mariu, ' Storia civile e politics del 
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century), that the records of the republic prove both 
the importance of the numerous glasa-worka existing 
in Venice, and the interest which she attached to that 
art ; such an interest that, as Carlo Marin said, " she 
loved it as the apple of her eye." 

la this love, eo innch admired and eo much ex- 
tolled by certain writers, aa disinterested aa they have 
been pleased to say? or rather does it not reeemble 
that of a (icrtain Persian pi-ince, who whenever he 
took a fancy to any one, had him chained up so that 
he could not leave the palace? 

It 13 this question which we are going to examine, 
hoping to prove in a very few words that there ia 
justice in this comparison between the Persian prince 
and the Venetian republic. 

Venice being at that time the only place where 
objects in glass were nmnnfactnred, every foreign 
country was forced Eo apply to hcj ; and thanks to 
the nnmerous demands, as well as the continual and 
immense exportations, of which a fellow-citizen gave 
the idea, foreign gold accumulated at Venice, Thia 
kind of commerce already offered immense advan- 
tages to this eminently commercial republic; it was 
only necessary to find means to assure them foi' the 
fiitnre ; so it was to attain this end, and of com-se for 
love of the glms-makera, that the chief council ordered 
It to be proclaimed that it wonld punish with confis- 
cation any one who exported from Venice, not manu- 
&ctnred articles which were to be turned into gold 
for her advaatage, but the primary materials of which 
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glass is composed, receipts for its matnifactiire, and 
even broken glass; in one word, everything which 
might enable other countries to enter into competi- 
tion with Venice in the least degree. This flret step 
had hardly been taken towards this monopoly, when 
the chief council, which appeara not to have had an 
unlimited confidence in the oatJi sworn by the glaas- 
makei-s with regard to this law, promulgated a second 
law (a.d. 1289), which taking as a pretext the probar 
ble fires which would be occasioned by the numeJ0w4 
furnaces of the glass-makei-B (the number of whicS 
had already greatly increased), ordered them to quit, 
Venice, and establish themselves on the little islaa^ 
of Mui'ano, which is only separated froui the city ^\ 
a narrow strip of sea. 

It will be easily nnderstood that from this conoofte 
tration of all the glass-makers there naturally rcsillt^ 
ed a system of espionage, which rendered the task of 
the police much easier, and supported in a still more 
certain manner the monopoly which the republic 
strove to maintain. Since wo are on the question of 
monopoly, we think that we could not make its im- 
portance better understood than by placing before our 
readers a document which, emanating from the Coun- 
cil of Ten, will enable them to judge for themselvcB 
of the severity — we might even say the infamy — of a 
decree which, not content with punishing the inno- 
cent in order to reach the guilty, did not even shrink 
from assassination. Tjiis document, wliich is to be 
found in the " Histoire de la Eepubliquo de Ve- 
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Diae," by M. D.irii,ia given by M, J. Labarte as fol- 
lows : — * 

" On the IStli -Febraary, 1490, the eupervision of 
the maiiufactones in Miirano was coiilided to the 
chief of thu Council of Ten, and on the 27th Octo- 
ber, 1547, the council reserved to itself the right of 
watching over the factories, in order to prevent the 
art of glass-inaking from passing into foi-cign eoun- 
tries." These preeautiouB, however, not appearing 
iOfficient to tlie Council of Ten, the State Inquisition, 
IB the twenty-sixth article of its Statutes, announced 
■the following decision :— 

" If a worltioan carries his art into a foreign coun- 
try, to the detriment of the Republic, an order to 
xetnrn will be sent to him. 

" If he docs not obey, his nearest relations will be 
pnt in prison. 

" If in spite of the imprisonment of his relations 
he should persist in remaining abroad, an emissary 
will be changed to kill him." 

In order to prove that this law did not stop at 
simple intimidation, M. Dam adds that in a docu- 
ment in the rer-ords of tlie foreign affairs, there are to 
-be found two eases of assassination, of which theTic- 
tims "Were workmen whom fhe Emperor Leopp" * 
.^tracted to Germany., 

To these documents of ujiimneBdia^ 
ticity, we may add some otli li'a flfie- 

* Hiatoire doa aiU iudu3tri$1- joque ds'Ii 
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cent date, sucli &s the decrees of tlie High Council of 
the 22ud March and the 13th Aiiril, 176a, which not 
only eoutiniied the provisioiiB previously made, but 
whicli added fVesli rigor to the old laws, both agaiiiet 
the workmeu wlio established themselves in a foreigu 
country, ttud against those who divulged thi 
of the manulacture. We sliall then liave u precise 
idea of the pretended protection alibi'ded to the glasB- 
inakers of Miirano by tlic Venetian Republic. 

We think that we have presented the question of 
the monopoly in its true light. Now we will go back 
and consider the art, so to speak, troui its artistic be- 
ginning at Venice. 

Amongst the most illuBtnons glass-makers we 
must place in the first rank Angelo Beroviero (15th 
century), wlio is justly regai'ded as having made the 
greatest step hi the ait of glaaa-making, aided, how- 
ever, by Paolo Godi da Pergola, a celebrated Vene- 
tian ehoTiiist, who gave him a number of receipts for 
the coloring of glass. These receipts were of SDch 
importance to Beroviero, who alone possessed them, 
that for fear doubtless lest his memory should deceive 
bim, he had them all carefully written in a mana- 
Bcript, which he ke|}t hidden from every one. 

" One is never betrayed except by one's frienda," 
Bays an old proveib, and we ai'e about to give a fresh 
proof of its sad truth. 

Beroviero had a daughter named Marietta, tuid 
employed a young man as a workman named Qioi"- 
gio, or rather " Q Balleiino," as he was called, in con- 
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Beqiience of a deformity in his ieet; a deformity, says 
"tradition, wliidi made liis wliolu jiei'son eo ungainly, 
that it \v»s to Iiis Biiuple ;uk1 Uimdid look that he tnuBt 
have owed his being accepted hy Beruviuro, whu waa 
neai'Iy as sut^pieions as t!io Kepublic. Whether Gior- 
gio full in love with the young Marietta, oi- whether 
Marietta shut her eyes to the dtit'onuity of the young 
workman, tlie legend does not say: all that we are 
told is that il Ballerino one day seized upon the 
■niaJiLi script volume, wliicli it uppears was confided to 
the care of Mai-ietta, aud (;o|iied the whole of it. 

Having finished this wurk, Giorgio, armed with 
the second cojjy, the e.\iftciice uf rthiuh the over-con- 
fident Beroviero was far from suspecting, demanded 
and obtained, in place of the enormous price ho 
should get by the aale of tha book, the hand of Mari- 
etta, together with a handsome dowry, by the aid of 
which he constructed a furnace that brought him coa- 
eiderablu gains. 

We have previously spoken of a certain Venetian 
who, by the accounts which be gave to his fellow glasB- 
makers, largely increased the exportation of a portion 
of the glass manufactures geuerally, but especially of 
that claBS which wu will designate by the name of 
f.lass-jewellery, sucli as trinkets, false pearls, imita- 
tion ]irecions stones, &c. In connection with this 
subject we have another legend, which is the more 
probable as the facts narrated are eniiiely in accord- 
ance with the mannere of the Venetians, who, as IH 
known, wei'e born traders. 
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There were at Venice, about the year 1250, twc 
brothers, otic named Miitteo Polo and the other Nico- 
lo. Botli were navigatoiB. or rather perhaps mer- 
chantg passing their lives in visiting the must com- 
mercial cities of those distant lands which at that 
time were commonly kuown as the barbarian coun- 
trJGB. 

Nicolo had a son who, following the adventurous 
life of his father and his uncle, became that illnsti-i- 
otis Marco Poio,* who after attaching himself (1271) 
to the service of Kublai Khan, became governor of 
the provinces nuder the dominion of that prince. 

On hiti return to Venice (1295) Marco hastened to 
inforin his fellow-citizens, who were dauntleEB mari- 
ners, as well as enterprising meruhants, not only of 
the manners but also of the taste of the people of 
Tartary, India, and China, for I'alse pearls and imita- 
tion gems. Nothing more was required to excite the 
inventive mind of the Venetians. Thus whilst Do- 
minico Miotti endowed Venice with the invention of 
blowing false pearls, which had been lost for many 
centuries, Christopher Briani on his side revived an 
art formerly carried to gi'eat perfection, the produc- 
tion of colored glass and aveniurine. 

Such efforts necessarily brought their reward, and 
it is to the pearls and coloi-ed glass in imitation of 
precious stones that Venice owed in a great part the 
wi;alth which she gathered from both hemispheres. 

cckbratcil Vcnetinn traveller irho was bom abuuC I2B0, ind 
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Spite of theTigoroiis mid tyrannical ordinances 
oi the VeDetiari authoritien, uf which we have given 
an idea, light hegan at length to dawn upon otiier 
conntriea; and Germany, the first to eliabe off tlii: 
monopoly whiuli weighud on her as well iis on all tlie 
other states, began to produce objects in glass not 
resembling thom3 of Marano in shape and oi'nament, 
but BO disainiiiar that we may eay that slie created a 
new industry. In (act, leaving to Venice her fine 
and light filigree work, Gerjiiany only decorated her 
glasses with paintings in enaine!, generally represent- 
ing coats of arras (see page 143). 

The most ancient vase, which represents the coat 
of arms of the Elector Palatine, beiirs the date of 
1553. It is exhibited in the KiinBtkammer of Berhn. 

Amongat the artists in glass-making who were the 
most renowned in Germany, were Johann Sehaper 
of Nuremberg (1661 to 1666), H. Benchert (167T), 
Johann Keyll (1675), and the Saxon chemist, Kunkel 
(died 1702), to whom Germany is indebted for nu- 
merous receipts for the coloring of glass, and among 
others for iliat of the beautiful ruby red. 



The industrial start was given in the West, for to 
Germany succeeded Bohemia, which entered tha in- 
dustrial lists not only with glass of iiiut-h greater 
clearness than that of the manufacturers of Italy and 
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Germany, but also witb a decorative Bjstem np to' 
that time unknown — engi-avuig on gliisa — invented i£ 
is believed about 1609, byGaepiH' Lebmaud, and con- 
tinued bv liis pupil George Scliwauliard. Tbe taste, 
or rather tlie i'asliion, which caused the Venetian and 
German glasB-Hmnofucitures to be abandoned tor the 
engraved glass of Bohemia, became so widely spread, 
in the Boventeentli centnry, that Bohemian engravers, 
decorated certain Venetian objects of the tifteenth . 
and axteentb centuries with engravings executed 
either by the hithe or by the diamond. Thia untcHi 
of two industries, separated by more than a centuiy^ 
and moreover united ou the same objects, gives i 
to a great uncertainty as to their origin. 

As this quL-stion interests nnmeroiia aniatenra aH 
the present time, we will quote tbe words of M, Ji 
Labarte,* who in this matter is one of the t 
whose opinion is of the greatest weight. 

" There is in the Mus(5e de Cimiy a glaaa with a 
high stem, engraved with a full-length portrait of tbd 
Prince Frederick of NnsBan,! with a German inscHp^ 
tion. There is also another glass bearing the Spani^ 
arms : a goblet on which is i-epresented a huntii^ 
scene, with a Dutch inscilptioa, and the date 166^; 
and a large glass with the arms of the seven United 

' Pre tho woric bcforG mentioned, ' EisCoire des Arts tndQEtriehL'^ 
fic, vol. iv., p. 604. i 

t Iknry Fredeiick of Naajou, ihe Prince of Ornnge, sucoeEdedlilt 
broiher Maurice, ...n. 1U26, as thiel' oC ihi? Rci.ubliu. He diud iJ, 




IHTEODDCTION. EH 

Provinces. All these engravings ai-e made by the 
diamond." 

These Venetian vases, whicli were not engraved 
until more than a ccntnry after their manul'aeture, 
must not, therefore, be taUea for Boliemian glass. 

Bohemian glass liaving numerous partizans in 
Europe, we tliink it would be agrteahle to our rend- 
ei's to learn the opinion of M. Godard, manager of 
the manufactory at Eacc-arat,* 

" The great manufacture of Bohemia is of glass, 
.■bnt it is glass which, while produced at a very low 
price, is white and clear enough to make it a formi- 
dable rival both to the glass and crystal of other 
countries. 

" The greater part of the Bohemian glaes factories 
have been estahlished for the sole pnrpo&e of utilizing 
the woods, which would have no viilue were it not for 
the introduction of this industry. It is for the same 
season that a certain nninber of glass factories and 
fiirnaces were establislied in France about one hun- 
dred or one hundred and fifty years ago, in the mid- 
dle of the foi-est disti'icts. But the increasing wealth 
of the country has multiplied the wants and devel- 
oped these industries to such a degree, that the woods 
have become much sought wfter, and very deai\ In 
Bohemia, on the contrary, the increase of wealth has 
been slower by far ; the people have remained poor 
and without requirements, or without the means of 

* 'EztncCfrom the Inquirjinto the Treaty of Cummerue witli Eng< 
famd,' ISfll. ■ Imprimetie ImpMalc,' p. Bfig. 
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Batiafying tbem ; the woods therefore are still nearly 
■without value; and the spirited, skilful, and iutclli' 
gent Bohemian workman receives wages which can 
scarcely be realised by a resident in France, and the 
sniallneas of which is in all cases to be deplored.* 

" There being hardly any consumption of glass in 
Bohemia, the country exports nearly all its products 
to the richer provirjces of Austria, and to all Gei'- 
many, to Switzerland, Italy, the East, Knssia, Amer- 
ica, &e. 

"This industry has become quite popular in the 
eoontry, where it guarantees to a considerable part 
of the population an occupation which does not make 
them rich, but helps to keep them from want, and at 
the same time procures a revenue for the large land- 
ownei^s by the use of their woods. 

"These numeroua establishments, of quite a ma" 
tic construction, generally placed in the middle of the' 
forests, produce ordinary glass wares, objects destinei} 
tf, be highly worked or richly engraved, and colorejl 
glasses, which a.ye decorated with gilding and paint- 
ings. Long expeiienee in the manufacture of colored, 
glass has made these workmen most skilful in tiiii 
branch, and they are guided in case of need by th< 
advice of men of infonnation who have made a, pi 

• In France the wages of a gUaa-raakei- cannot be estimnted mtH 
than four or &ve frunes a liuy, imil those of an etigriiver at 
to ten fnincs ; wUile In Bolieiiiin oiio to two franca n diiy is the m 
mum. Since this ira^ Mrittea the vdgea of the Frcncb glua 
have boeu increased. 
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fession of the seamh after and sale of proceese? and 
imprOTeinerits in irl ass-making ; and rich lords ad- 
vance the necessary capital, when it is required, Ip 
order to ensure the succesii of ihe manufactories e» 
tabliahed on their pi-operty.* 

" Glasa-cuttirig and lustre-making co iisti to I e spe- 
cial trades, carried on in hnte on siiudl streams, Tvitb 
'wheels of the simplest eonstruction. 

" The engraving, gilding, and painting also form 
Beparate trades, which are all exercised with the same 
parsimony in the pnce of the workmanship. 

" Finally, all these products are collected hy com- 
mercial houses, which distribute them among the 
various markets. 

"It ia difficult to compare these ]irodiicts with 
onre as regards ordinary articles. The material is not 
the same. Tlie Bohemian glass is pure, white, light, 
and agreeable to the hand. It has not the brilliaiicy 
of onr crystal, and it is liable to turn yellow with 
'time. Boheinia has preserved its shapes, which en- 
tirely difler frotn onrs,t and wliich (pwhiips because 
they are foreign) are appreciated by cei-tain purchas- 
ers to such a degree that we are sometimes obliged to 
imitate them. 

" Its process of manufacture differs must widely 

. 1 The same has happened in Frnnce. Sec the Dlinpter on ' Gentle- 

L men 61n93-maker9," page 6.', 

^ f " Cei'luin gliia.'^-norks iinitnte in rnrm and moutding the innjiuf^D- 

■ore of Bohemin, such ns thr? (.-atnbliulimcnt of V,iltrv>)tha1 aiid some 

of (he glnsa-worki qf Lurraine." 
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from that of other couuti'ies. In oi'dcr to facilitate 
and shorten cliu work of the fiiroaees, the rims of the 
goblets, glasses with ateiiiB, &c,., are cut with thu cut- 
ter's wheel which, iu En^limil, Belgiuni, and Franca 
are cut with the glass-makiT's shears ; and the work- 
men having been long aceiistomcd to this kind of 
work, have aequiied a talent which cannot he foand 
among any other nation for producing articles a ea- 
loiie, that is to saj, articles of whicli tlie top is taken 
off by the cutter instcnd of being opened by the glai 
blower. These edges which are cnt are not so well 
rounded, are lesf agreeable for use, and more likely 
to get cJiipped, th,ui those which are fomjed by heat. 
But they have a neater and iTJore satisfactory look to 
the eye, the objects are more even, the workm 
being freed from the cure wliicli he is obliged to taks' 
in order to jireveut breaking them when opening; 
them with his nippers. The majority of tjje purehas'j 
ers prefer onr edges, but it is easy to get aceustonied'( 
to the Bohemian edges, which do not prevent the salBl 
of the articles. But the great advantage of I 
manufacturers of Bohemia is the low pn'ce at whieM 
they can produce ware. 

"There is among the fancy articles and coloredfl 
glasses of Bohemia an originality which is not alwayel 
in accordance with good taste, but which is valuec 
and sought after by purchasers on account of in 
strangeness. It is Bohemia which has given birth t 
that kind of product, which agrees more wi 
German taste than with the French ; and she has the 1 



iSTBODcanox. aS 

right of et^oritj over ns, an adrantftgc which is so 
precious and so im|MHtant in commerce. 

" The prudnctiunB of that tmnntry fire less finished 
in detail than ours ; the defective oIijwIb are put »\i 
for sale with the others; the inuiiihs of hottles aiid 
other like ohjects arc made with a carelessness which 
would not he t-denited tii France. With these de- 
fects, which, while tUev wonid cause our articles to 
be rejected, are atcepied as inlicn-nt to the Buheiiiian 
articles, the;* pixxluctioira Imve a hrilliaiicT. richness, 
and originality, which ehariii alt Ihe moic as ihcy are 
ftt the same time very moderate in price. 

' Although in comjietitioii with Bohemia we sell 
colored crystals to foi-eign countries, and although 
the prtrtieiilar qualities of our mauiifactnre are es- 
teemed there, if our froutiers wei-e opened to the glass 
wares of tlwt i-oimlry, considerable qnnntitieri of them 
iwonld inevitahly enter. Peihaps this taste would be 
extinguished in a few yeai-s, and the prefci'eiice which 
%e endeavor to merit wonId be given to na ;.biit till 
then we should experience a. consii I Liable prejudice." 

Since we are visiting foreign cuuntcies, alchougti 
jry rapidly, wo will not now stop at Franco withont 
saying something about the glass manufactures of 
Belgium and England. An anonymous writer, but a 
very competent one, shall treat of those of Belginm, 
'leaving Messre. Chance Brotlier.^, of Einuingham, to 
Speak to us of the glass-works of England.* 

' EKtnu-t from the Icqiiiiy into the Ti'ciily of Commerce wtlh 

ind, 1861.' ' Impriinene Iiupi^riulc,' pp. Br)l-(i96. 
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" The organizfition and condition of Belgian gl 
works resemble those of France much more than any 
other. 

"This maniifactiiro Ja carried on in Belginm in 
estabhahtneuts erected on a hirge scale. Baccamt 
was originally a colony of a Belgian glass manufac- 
tory, wliich a[ the time of the Beparation of that 
oonntry, in 1815, established a branch DStablishment 
in France, in order to preserve its French patT'onage. 

"The principal adTantage of the position of the 
Belgian glass-works is that they are placed over thi! 
coal niines of that conntry, whieh rival those of Eng- 
land ; and that the lead which is extracted fi'om the 
mines, lite their coal, is not subject to expense of 
carriage nor payment of duty. 

" The Belgians are especially to be feared en ae- 
coont of a. manufacture of deini -crystal, wliich -is not 
carried "on in France, and in whicli they imitate till 
the shapes of onr common cryatalf, at about the same 
pi ice as glass. 

" It is in this kind of production, intermediate be^ 
tween crystal properly so called and glass, that thay 
are very skilful, which enables them in export great 
quantities as a substitute for crystal. 

"Belgium greatly imitates in demi-crystal tiM 
French shapes in o!"dinary crystals, and offers them 
a much lower price. They are generally not nearly' 
90 well executed aa the French crystal. The system 
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I adopted in Eelginm is to manufactnre very qiiiultly, 
I HO that it inay be done very clieaply ; and it is iv 

tliis respect that it is formidjible to tlie Frencli gliiES 

iuanufaotnre." 

EBGLISH GLABB. 

The crystal trade in Englund is organized on a 
plan totally different from that [luraued in France; 
in the former country the Bystein resembles iiinch 
more closely that Ibllowed in the manulactni-e of the 
ordinary glass-ware of France. 

" Goblets made of common glass are not generally 
used in England, where the poorest as well as the rich- 
^t families make use only of crystal, which material 
forms with them the substitute for onr common glass. 

" In tids country there are about eighty crystal 
works, containing from one hundred to one hundred 
and twenty furnaces, and producing for the market 
crystal to the value of at least 1,600,000^. sterling, or 
$8,000,000 in gold. Not one half of this is required 
for iiome consumption ; the remainder is destined fur 
expoi'tation, and prepai'ed according to the require- 
ments and enatoms of each of the nations among 
whom England carries on its extensive commerce. 

" Most of these establishments are furnished in a 
very plain manner, like many of our own eommon 
;, with little capital and few general ex- 
They buy their first materials already ]ire- 
pared in special factories devoted to this work only, 
and to which tlie very numerous small crystal works 
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form an important class of customers. A maatci 
assembles several Imiids; Bonietimes lie is his own 
chief workman. He coiiBtniets a fiimaeQ near E>oiue 
of the inexhaiistiUe coal mincB of Newcastle or Bif- 
■xingham ; the first materials he btiya on ciredit; s 
few moulds are ordered if he intends to nndertake 
moulding ; and thus he makes tho crystal in ordinary 
nee with searcel^ any other expense tlian tlie price' 
of fuel, the first materials, and the labor. 

" If tlie crystal ia to be cut, he sells it to those 
wbo undertake the cntting as a scijarato branch ; that 
intended for exportation is sold to honses with a large 
foreign conneclion. Eaeli factory, in cnnsequenceof 
its restricted limits compared with the importance of' 
this trade in England, is tims enabled to confine jt»eif 
to a particular branch of the nianitfiictnre, to acquire 
therein great de.xterity, nnd be always certain of find- 
ing a market for its productions. 

" Tills system does not offer to the producer grefttl 
opportunities for actjiiiring profit, but it enables Wm 
to snpply at very low prices, of which home corop9^ 
tition and the necessity for selling ilo not always pet* 
mit him to derive permanent advantage. 

"There are in England more important and o 
plete crystal works, espe<^ially such ns arc emplojedj 
in the protlnction of what are properly termed ftmef 
firystals, in which articles tliey bare acc^nired am 
donbted superiority ; but English crystal ware i& 
however, qnite as formidable in ita small factont 
m the great establishments," 
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We were about to close the article relating tc 
England, when M. J. Labarte, who by his minute 
labors leaves iiothing new to be wiiii, tells ns that the 
introduction of glaea, the maiinfacture of which wiia 
untnown or neglect td in England during the whole 
of the middle ages, had beec introduced there by a 
certain Cornelius de Latmoy, who being invited to 
London by Qncen Elizabeth, was the tii-st to produce 
works ill glass. According to tlie same scholar, it 
was during her reign tiiat Jean Quarre, native of 
Antwerp, accompanied by workmen from his own 
country, established there a manufactory of the same 
kind as those already existing in France. 

FRENCH GLASS-WARE. 

To repeat here what we have said already, " that 
the Komaus had established numerous glass-works in 
Gaul," would be doubtless to trace the origin of this 
art to a very remote period ; but it must be admitted 
that if the nianul'acture of ordinary objects, common 
even in material and form, continued without inter- 
ruption, it certainly was not the bome with that which 
may be termed elaborate fimcy glass-ware. We will 
mention, for example, the glass found at Strasbourg 
(page 37) ; and the exeavations made in hundreds of 
places, especially in Normnudy, present us for the 
most part only with fni-ms which, being still in daily 
use, are repeated everywliei'e. 

Let ns come at once to the reign of Clotaii-e L 
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(6tli century), for it is here that we shall find one of 
the Oiirliest notices of glass ohjects beiog used at the 
tables of the great. The proof exists in a letter writ- 
ten to Queen Kadegonde, wife of Clotaire I., by For- 
ttinatiis, at that time biahop of Poitiers, in which he 
deecrihes to her iJi the following terms a repast at 
which he had been pi'Cfieiit. " Each kind of food was 
served np on a difl'erent material. The meat on sil- 
ver dishes ; the vegetables on dishes of marble ; the 
fowls oil glass dishes ; the fruit in painted baskets; 
and the milk in black earthenware pots shaped like a 
saucepan." Whilst fully allowing that this bill of 
fare cannot in luxury and profusion of dishes he com- 
pared with that of oiEcial banquets of which the 
newspapers much too otlen present ns with a Hat as 
long as it is devoid of interest, yet it will be allowed 
that our aneeetors ex^eii already were conversant with, 
and indulged in luxury at table. 

From the sixth centnry let lis pass to the fonr- 
teenth, and we shall then see how important the^ 
manufacture was iive hundred years ago. 

A document drawn up, on the glass-maker's privi- 
lege being accorded in 1338 by Humbert, Dauphin 
of Yiennoie, to a certain Guionet, who was about to 
follow his trade on the lands of the Dauphin, is inter- 
esting, not only as presenting us in succession with, 
the objects of glass then in use, but still further, aK 
showing us that my lord the Dauphin of Vienne^ 
did not confer his favors gratuitously. 

"The Dauphin resigns to Guionet a part of tlie 
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forest of Cliambarant, in order that be may estabiish 
B glass manufactory there, oil condition that tbe lat- 
ter 8iip[»ly aTmuallij for his house, one hundred dozen 
glasses in the forin of bells,, twelve dozen small glass- 
es with wide tops, twenty dozen goblets or cups with 
feet, twelve amphorEe, thirty-six dozen chamber uten- 
sils, twelve large porringers, six dishes, six dishes 
■without edges, tn'elve pots, twelve ewera, five small 
Tessels called goUeflea* one dozen salt-cellars, twenty 
dozen lamps, six dozen cliandeliefs, one dozen large 
cups, one dozen small barrels, and lastly, six large 
caskB for caiTying wine." 

A total for my lord of two thousand four hundred 
and tbirty-five objects annually ! 

Does this very full list enumerate all the objects 
of glass used in the fourteenth century ? One might 
be led to believe it; and yet we ask ourselves bow 
our ancestors could, we will not say invent, hut at 
least revive, certain of those glass trinkets which we 
frequently find in the Eomitii or Gallo-Koman tombs, 
"When tarniiig over the inveiitory of the department- 
al archives previous to 1790, t we found : " 159:i, to 
.^ Fiorent Bongiirt, glass-maker, the sum of nine livi'es 
tournois, as payment for a small glass service whiiih 
we sold to Henry, Dauphin of Viennois, for Made- 
moiselle Diiine, his natural daughter." 

■ In ipite uf oat researehi's we have bean unable to disOTvpr tha 
ineuiiD" of this wonJ, Might it not b« cumparcil tu glu^ \u tlic furni 
of a gondola, and Uustriljed further on. 

t Dej)arlnient of Seiiie.et.Mnnie, Sciics E., Titles of Families, E., 



The household of my lord the Dauphin of Vien 
nois being amply furniehed, and Madiiiiitiiselle Diane 
having her little service, nothing further remains for 
U8 bnt to refer tlie I'oarler to the following pages, in 
which we shall give the origin (as far as possible), to- 
gether with the mode of manufacturing the principal 
objects due to the giass-inaker's art. But there is Btill 
one historical point to which we invite his attention, 
viz. : "What is to be understood by a " gentleman 
glaBS-maker ? " 

OENTLliMEN GLA.SB-MAKEK8. 

According to the testimony of several authors, the 
general opinion adiiiitted even in the present day is 
that formerly tlie mere trade of a glass-maker carried 
nobility with it; in a word, that every common glasB-. 
maker was ennobled by the mere fact of the natore 
of his trade. 

Since such a prerogative — however impolitic it' 
must have been, by doing the most flagrant and un- 
merited injustice to other important branches of in-' 
diiBtry — lias beeji, and is still admitted as an historic' 
cal fact, let us examine for a moment, as briefly ss^ 
()oasib!e, on what ground this nobihty i-ests, if it &ver 
existed, and what could liave been the origin of the 
error. 

The two principal offenders, in our opinion, sie a 
poet and a celebrated potter ; the first.,* hy saying in 
his epignim against the poet Saint Amand — 

I poet, bora al Touloufe in 1688, tad 
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Oentilhommi de verre. 
Si vaus tonibcz A tcrrv, 
Adieu yos qiiHlitfs ; " • 



and the second,+ by eiiiploj- ing tliie phrnae in his iin- 
morta] work : L^Art de la -vtrrerie est n<Mf, et cewi 
qui y beeonfjTient sont nohlea.} 

First, we luidtirtakc tu estubliEh that we are for 
from belii;viii^ that a coimiton glass-iimkur, niom tlian 
any other inauufacturer, ever merited or even ever 
obtained letters of nobility. Passing over these very 
rare esceptioua, we are coucenied here only with the 
corporatiou as a whole; in siiort, we shall endeavor ■ 
to prove that, in France, the condition, tlie art even, 
if you like, of the glass-maker did never of ncceBsity 
confer nobility on every one practising it. 

As regards tiie two authorities anlagoniiitie to.otir 
opinion, we give the text of one of numeious decrees 
which were issued against the plL-heiaus on all occa- 
sions when they attempted to lay elaini to nobility. 

Here is the text of a decree of the Gourdes Aides, 
at Palis, in September, 1597. 

*' . . . from the mere fact of working and trad- 

• " Toni' nobilily is puny, for you are nnt desccDded from a prince, 
Paphnb; pentteman of glaaa, bIiouU you full lo llie ground, tliL'n fure- 
well ID your digiiiiy." 

f Bcmurd FuJissy, lioni in die diouese of A^eii, about IGIO, died 
inParJj, 15^0. 

% Glafa-nmking is n noble art, and those engaged In it ore noble. 
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ing in glaes-n-are, the glass-makers could not claim to 

liave acquired nobility or nglit ol' exemption ; noFj 
on the other liand, could the inhabitants of the local- 
ity assert tliat a iiobieiiiari whs doing anytbiiig derog- 
atory to his title l>y being a glass-maker." 

From this enactment, repeated on each new at- 
tempt at usurpMtion, the natural consequence is, that 
the ordinary gluas-niaker did not acqnire nobility, 
and that the nobleman did not forfeit his by duvoting 
himself to the glass trade. A still more I'ecent proof 
is found in Article 2 of the pnvilege granted to Da 
Noyer, by Louis XIV., 1665, to found the manufac- 
tory at St. Gobain : " Du Noyer may take as co-part- 
ners, even nobles and ecclesiastics, without it being 
derogatory to their nobility." 

In supjjort of our asBertions, let us further cite sb 
article of a decree issued by the Venetian Eenate,' 
which certainly of all past governments is that which 
has accorded the greatest number of prei'Ogatives to 
glass-makers 

" The Senate decides that the marriage of a noble- 
man with the daughter of a glass-maker is contracttid 
with the condition that the title of nobility be trftiiftri 
mitted to their issue." 

Nobility then is for the son of a noble ; bat 
seen, plebeian rank is still for the fathor-in-law. 

The question of plebeians not having a nglit ta 
nobility, as well as that of non-forfeiture for the nt^ 
blemen being thus clearly settled, let us see whtd 
mlvantages accompanied the privileges generally con- 
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ferred on nobluiuen, a favoi- of wbicli we will sliortly 
mention the cause. 

These priviluges arc all xoentioiied iu the letters- 
patent of Novuiuber 2-i, 1598, coufurriug on Bllltha^ 
Bar de Belltivilie, applying equally to hiri) and hia 
brother nobles, the permission to eatabliah a glass- 
house in Noniiaiidy, and deolariug tbeni exempt Iroiu 
3)1 excise, subsidies, imposts, customs, laxes on laud, 
barriers, highways, tolls, oommissionB, bandaije, robin- 
2ffe, distriot, passage, and bridge and I'iver dues. 

In a word, the geiitleraeii gliiss-niakers were then 
released from all existing inipoata, whi(;h It is evident 
wei'e rather numerous. 

Was this favor — monopoly even, if you like — 
granted to ribbillty, prejudicial to plebeian glass- 
makers, as several writers ]iave afiicmed I We be- 
lievfi the contrary. Whilst allowing even that the 
nobles profited by the labor of the plebeian, it is to 
the nobleman alone that the common glasB-makera 
owed their establishment and afterwards their for- 
tune. 

In order to discover the origin of this association, 
wo must go back to that remote period when the 
Dohleman readily sold his eastle in order to support 
the dignity of hia escutcheon in a tournament ; or 
even to tliose warlike times when every subject hast- 
ened to place at his king's service tlie vassals on hi> 
domain, both gj'cat and small, armed and c'piipped at 
' 'a own expense. We shall then see many of them 
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returning to these domains covered equally witli glorj 
and debt, tliat is, ruined. 

This condition, sad tor any one, was disastrous to 
the nobility, for it is known tliat the law formally ex- 
cluded tliem, and tiiat under pain of forfeiture of 
title, from commerce, by which alone they could have 
retrieved their fortune. 

However ardently the kings of France might wish 
to abolish a law wliicli pri'f^scd lieavily on those alone 
who had sacrificed everything in the service of their 
country, this deeife whs paralysed by the pride of the 
other nobles, who, still rich, compelled them to niaiii- 
tain iu all its rigor a law in which, for fear of a sub- 
terfuge or oversight being found, all the trades then 
known were mentioned. At last this law shared tha 
fate of everything not adapted to the times ; and if 
■it did not fall at once into disuse, a new import.ation, 
and consequently one not specified in the list of pro- 
hibited trades, glass-making, appeared, which allowed 
the kings, whilst still adhering to the ancient law, to 
profit by its silence relating to glass-making, and tlnis 
to open a resource as indiapeasable to the rising trade 
as to the re-establish nient of the nobleman's fortune. 

Such, in our opinion, is tlie real origin of the 
"gentlemen glass-makers," who, being nobles by 
birth, and no longer in dread of the law of forfeiture, 
in consideration of certain dues, delivered up their 
forests to the plebeian glass-makers. The latter, 
thanks to the nobles, found therein everything which 
they required, that is, space adapted to their trade, 
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wood, without whicli they could not work, and still 
farther, all the profits accruing from the exemptions, 
which being accorded to the lord alone, formed what 
in the present day would he known tinder the name 
of common capita! (apport ou foiids social). 

From the preceding then we conclude that, with 
some very rare exceptions, the title of ■' gentlemen 
glass-makers " was granted only to nobles who had 
the monopoly worked on their estate. 

In the most rapid maimer possible, we have noted 
the principal stages of the glass-making trade. Let 
ns now tix our attention, not on all the objects pro- 
duced by it, the list of which would he endless, but 
simply on those most in use, giving the origin of 
each, its mode of fabrication, as well as its successive 
Btages of development. 





M. A, CocuEN, Member of the Institute, in his ex- 
cellent work, entitled " La Mannfaiiture de St. Go- 
bain," t Ijas treated tlie dry subject of the composi- 
tion of glass in a mannei' at once bo cSear and tei'se, 
that for the benefit of the reader we request the au- 
thor's permission to ti-an scribe here his own words : — 

" The theory of the iiianufaeture of common glass 
and of glass miiTOrs is, like all nature's secrets, at 
once simple and beautiful. 

" It has been t!ie gracious will of the Creator that 
everything whieh is useful should at the same time 
be very abundant ; but in order to make labor in- 
cumbent ou us, He has been pleased to conceal His 
favoj-8 — it is for us to discover them. The mateiials 
requii'ed fur the manufacture of glass are to be met 



■ Each kind of glaaa hating ila pi 
avoid unncceafary [rouble, we liave uuni 
them under the tieuil of the obj< 
puE<ltion of 






; cioserilied. Tims, i 
and all other objei 
ich of these artiulea. Flintrglasi 
ill be treated imdec the hoiid of opticB, 
f Piiris, Douiiiol, 1S66, page 12. 
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with everywhere, but in an impure and mixed con- 
dition, like nearly ail natnra.1 substances. 

" Silica is the chief component of glass. Potash 
or soda and lime are mixed with the silica to obtain 
vjind'iw and plate glass ; add oxide of iron and _yoii 
have iottln glass j substitute oxide of lead and yon 
obtain crystal , replace it by oxide of tin and you 
produce enamd. The union of the ftisible bases, 
potash, Bodii, and lead, with silicic acid, form com- 
pounds which are also fusible ; the infusible bases, 
lime, alumina, luaf^esia, produce infusible com- 
pounds; but combined with fusible and infusible 
bases, the silicic acid forma multiple silicates which 
melt very readily. Plate-glass is precisely one of 
these mixtures of three elements. It is composed of 
ailica, soda, and lime* 

' Silica exists everywhere. Kock crystal, sand- 
stone, sand, flint, arc composed of silica ; it is also 
found in the ashes of plants, volcanic streatna, and 
mineral springs. Sugar resembles glass, and this 
likeness is not deceptive. Melt the ashes of the 
sngar-eane, and you have glass : for with the silica, 
they contain both potash and lime. 

* Nearly in thifl proportion : — 



{Piiiigot, ' Douie lewns aur I 
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.3 BubstaiiceB compose perhaps one half 
of the crust of the globe. Lime is in our bones ; if 
is also in vegetables and straw, in the human ekele 
ton and common earth ; it is found everywhere — even 
more widely distributed than siHca. 

" Soda also is tbund in nature. It has long been 
obtained by the combustion of certain marine plants ; 
in the present da}' it is produced very easily by arti- 
ficial means. Potaali whidi may be employed instead 
of soda, is not less common and widely known j it 
exists in all aahes. 

" Here then we have the key to all those profound 
mysteries of Miirauo, Bohemia, and St. Gobain. A 
mirror is a valuable object produced from the com- 
monest materials. To assist the memory, let me thus 
sum np the preceding remarks. When warming your 
feet, if yon look at yourself in the miiTor, remember 
that the mirror which adorns yonr mantelpiece can 
be manufactured by the help of that same mantel- 
piece and the fireplace beneath: the stones furniih 
the silex, the ashes the potash, the marble lime, an ! 
the fire is the only mystei'ious agent required for the 
transformation. ' Glass.' according to the old saying, 
' is the offspring of iire.' " 

The materials being thus well known, we should 
have nothing further to add than to say by what, 
means the fusion is obtained. Before doing so, how-' 
ever, we consider it indispensable to place befiu'e the 
reader a small vocabulnry of the most ordinary words 
employed in glass-making ; for like every science 
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D art, so glaaa-making has its tedicucil iaagimge, vitii 
' which it is neceeearr to become acquaioted for a 
tboroogh underetanding of the work. 
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Annealitig. — This ia Uie name given to one of 
most important operations in the ^lacs-oiaking trade, 
for withoiit annealing none of it* prtKlntrtiona could 
resist tlie least blow or change of temiferature. To 
remove this defect, which neces«irily rcsnirs from 
cooling too suddenly, each of the objects wlien fin- 
ished is placed, whilst stiti at red lieat, in an especial 
furnace, where it is left to cool graduallj. Accord- 
ing to M. Peiigot, the frequent breaking of lamp 
glasses, especially when nsed for the first time, must 
be attributed to imperfect annealing, 

Slowing^Ton. — A hollow iron tube. One of- its 
extremities (that which the glass-blower holds in hia 
hand) is furnished with a wooden covering. Of all 
the glass-blower's tools, the blowing-iron is doubtless 
the most indispensable. Bj its aid alone the blowing 
of the glass is perfonned, which, as will be seen, is 
the method employed in the manufacture of nearly 
every object of glass. 

And as one may be convinced by refening to tlio 
plate (page 25) representing Theban glass-blowers, its 
use goes back to the most remote antiquity. 

The blowing-iron measures from six to nine feet 
in length. 

£oy. — Name indiscriminately given to the work- 
man who assists the blower. 
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Cofcorfl.— Furnaces for annealiog the plate glass. 

J<'nttii>g.— By thia word, the object of which, Bt 
will lie seen, plays a very important part in the ibsioii 
of glass, is meant the operation which consists of 
causing the vitreous substances to undei'go a beat not 
only sufficiently powertiil to remove any vapor and. 
to consume any combustible sobatances therein, but 
still further to cause the fusion to begin. 

The pots containing the frit are those whidi, 
placed at the sides of the furnace (see Fig. 10, page 
74), undergo a less viok'nt heat than the melting-pots 
which occupy the centre of the furnace. 

G/aK'<-hoiise.—The workshop. 

/.ruUe.—Of these there are two kinds : nne serves 
to transfer the glass firoin a large pot to other smaller 
ones ; the other to skim the glass while in tiision, 

Ma/pver. — Plate of east or wrought iron, on which 
the blower prepares the glass, 

Pouiy. — A long rod of solid iron, serving either 
for drawing the glass out only, or twisting it to a fine 
thread. (See Filigree Glass Wjires.) By diiwiiig 
out the glass it is intended to obtain a much longer, 
and consequently a much finer thread than that frftm i 
which it comes. To obtain this result, the boy ap- I 
plies his pouty to the glass whilst still in fnsion and f 
adhering to the blower's pipe, and going backward^ 1 
he draws the ponty with liim, whilst the blower, ■ 
holds the tube in his hand, proceeds in a contrary^ 
direction, or even remains statiouiiry. 

£a&e. — An iron instrument with the upper part 
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ofwood,ii«d' 

in the i-ots. 

AV.«ir».— They s 
malleable- , 

jjtcnuw"^' — ^Tne ««««■ « « 
ter flowing « ^ ^^ J^J*. 
known trader the mh- <* 'IF""/ 

ironfeM^A*''-— '^'»°* «»»«■ to • fci^ rf Mrf 
windows wbich, opening and Am«s aC «flL MV 
ulacea ov«r tLe pow ia <«ikr dirt lie «wfa». jmjt 
in Buoceseion introdiwe and viAAw dtt riirifeMc 
matter whicli he reqoiiw- 

Kow that we aiv acqaunted wiA tl« «HtoM« 
from wliicli glass ia made,* sod hare karat Ok ■|||pii' 
ficatioii of die technical word* cnpk^*^ *^ gta»- 
mabere, we lia^e onlr to L-nter tlietr viwt woHUkap, 
known among them by the name of ^tau-tu/iue, 

THE rusxAc^. 

On entering the glaas-hoose, tlie firet tiling wliidi 
strikes as is the union of several buildings, aMtiming 
either a circular or rectangnlar form. 

Tiieae are the furnaces, eerving at once for the 
fritting and fusion. 

Having to fiirniph a temperatnif between 1800 
and 2700 degrees Fahrenheit, tiiese furnaces are en- 
tirely constructed of fire-proof hricke, made of infusi- 
hie clay and a cement obtained from the pulverisa- 
*■ See page 119, 
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tioD of old pote, which are theinselvee inannfactiirLtl 
from the same clay, hi Fiance this is geiierailj 
obtained at Forf-eB-lee-Enux, feeiiie-Interieure, 




Each furna(;o contains from eight to teu potfl, 
■which being placed on a et^nd, are by this means sur- 
rounded by the flami's. 

It is tiecL'saary for the miinnfaeture that the work- 
man sliould be enabled to gain constant access to the 
potfi. For this purpose an opening called a worting- 
hole is made in tlie fiiniace opposite each pot; hy 
means of tliis the workman can not only fill his pots, 
and watch the fusion of the tirst materials, but also 
take the glass from them. 

We may remark that the fire of the glass-maker's 
fnmacea is never extinguished. When a pot is empty, 
'fresh vitrifiable matenrila are at once introduced 
through the working-hole, so that tlie manufaetnre 
ceases only when the furnace is so worn that h new 
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one most be conBtrncted. A fnruace U^u ba tme or 
two years at the moet. 



The firet material of wLk-h Uie poU are made ii 
the same as tliat of the bik-ks of tiie finnace : wi 
have therefore only to expliiin tKir aiaiiutMrtttre. 




"he pots whicli serve for inelling the glass," 
sajB the learned M. A. Piiligot,* " vary in form and 
dimension, being either round, oval, or rectangular. 
For ciystal made at the eoal-mini;, they are closed 
and Hhaj>ed like a retort, with a veiy nai'i-ow neck. 
Their height varies from eighteen inchiis to three feet, 
and when baked, their aides are fr'oni two to three 
inclies in thicknesa, and the bottom four inches, 
Lariie pots gcniTally contain ten or twelve himdred- 
weiglit of melted glaas. 

After bavinii remained from fonr to eight mnntha 

in a room heatdd from 90 to 100 degrees Fahrenheit, 

they undergo a second trial, which consislB of aup- 

• ' Douze Ie<;oD3 ear i'Art Ae la Verrerie.' 
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porting for several weeks, and that without cracking 
or melting, a temi)eratnre far exceeding from 1800 t(> 
2700 degrees Falirenheit. 

Each of these pots will last one or two^ but rare! v. 
three mouthp. 




HIBTOEICAL. 

DoBB the use of glaes as a nieauB of preserving 
the interior of houaeB froii] tlie severity ol' tlie seafiODB 
go back to an irdetinite period ? or is it, as many per- 
sons think, a comparatively modtrn invention ? 

For & long time this question remained undeter- 
mined, for if on the one hand Winckehiiann* plead- 
ed the cause of antiquity, other scientific men, and 
by far the greater number, eonsidei-ed it a much more 
modern invention. This question, sustained as vehe- 
mently by the German archaeologist as it was contest- 
ed by his opponents, was in danger of for ever re- 
maining in obscurity, when suddenly antiquity her- 
self, tired doubtless of a discussion whiub threatened 

" John Jouchim Winckelmann, oae of the mosl celebraleii antiqufl- 
a of modern tiniu?, waa the onl; son of n pooi- fhocmaliLT of Stcin- 
and was bom in Ihat Uiwn on December llth, 1711. 
d at- Trieste, on June Sdi, 17BB, by Franei* Artaii- 
1 for his crime on the 20^ of the same montli. He 
\ seiersl remarkable works, amaugst which we ma; meatioa tha 
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her own honor, decided the qnestion bj" proving thai 
she had possiissed window glass. And, indeed, tha 
reBearches made at Pompeii have brought to light 
panes of glass which have remained faetcned to their 
frames, although buried for more than seventeen hun- 
dred years under aabes. 

To prevent a false idea being formed of the qual- 
ity of Pompeian glass, we shall place before tbe read- 
er the result of the chemical analysis made of it by 
M. Olaudet, and also the formula now in nse. From 
this comparison, if we "bear in mind the eontinual 
advance of stieiice, we shall see what state the glaBS 
of antiquity had attained.* 

Analyfia by M. PAIi((ot, 

by M. Claudut, now nanl 

Bilica 69-43 59-00 

Lime 7-24 13-04 

Soda 17-31 lB-2 

Alutuina .3'Sfi I'S 

Oiide of Iron 1-16 

Oxide of Hnnganeee .... 0-39 .... 

Copper. Tracra . . , , 

88-07 99'1 

It is scarcely possible to conceive that such a nse- 

• Fcom what we hnre said of the Pompeian glass, it miiHt not b« 
DOnoluded that, at tliat remote perlu<], the windows of cverj bonse wer-- 
KlBied. The rarily of the wItuIow gbss found in the riiina would mOier 
lend to prove the contrary ; but eveii cuiisideiing the Fuel so ver; ex- 
oeptioniil to the general cuEitcni, it is not tbe lese itroTed that tbl 
tnuienla knew how to make winiiow glBsa. 
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fill application of glaes, whicli introduces light into 
our dwelliogs, and whilst allowing the regenerating 
rajB of the aim to enter fiercely, and aleo protecting 
ns from the frosts of winter, lengthens our Ui'e by 
doubling the duration of the day, should ever Lave 
been forgotten. And yet such was the case, tor win- 
dow gtiiss disappeared entirely for several centuries, 
during which time it was rei>laced by wooden shut- 
ters, by semi-transparent atones, by skins, and lastly 
by oiled paper. 

To find the first mention of glass being used to 
close, not dwelling-houses, i)ut merely the narrow 
windows of ehnrches, we must go back to the fourth 
oeutury ; for the most ancient author who mentions 
them is Lactantine,* who says : " . . . that our soul 
sees and distinguishes objects by the eyes of the body 
SB through windows filled with giasB." And yet we 
must not imagine that they were panes of glass such 
as we now know ; for those of which this wnter 
speaks were only small round pieces possessing little 
transparency, which were termed cives. Aa for 
dwelling-houses, the use of windows formed by a col- 
lection of small pieces of glass fastened together by 
lead does not go back further than the fourteenth cen- 
tury, and even then it was so rare that the windows 
of palaces were not all provided with them. 

In the accounts of Jean Avin, receiver-general of 
Auvergne, we read : — 

the middlo of the third centarj, 



" In preparation for Madamii la Dnchesse de "Berry 
going (1413) to Montpenaier, to Lave certain frames 
made for the witidows of the said castle, to haye 
them filled with oiled linen in default of gUss." 

Another exumijle may be taken from the brilliant 
and ItixuriouB court of the powerful dukes, of Bur- 
gundy, for whose [lalaue there were commanded 
(1467) " twenty i>iwes of wood to make frames for 
paper, serving as chamber windows." 

These two quotatioTis show the absence of glass 
even in the dwellings of princes, and we can now 
show the reader llieii' rarity and the valne still at- 
tached to tliem a century later. 

In the document dated 1567, drawn up by the 
steward of the duke of North amber! and, we tind the 
following : — 

" And because during high winds the glass in this 
and the other castles of his lordship are destroyed, it 
would be well for the glass in every window to be 
taken out and put in safety when hia grace leaves. 
And if at any time his grace or othere should live at 
any of the said places, they can be put in again with- 
out much expense ; whilBt as it is at present, the de- 
struction would be very costly, and would demand 
great repairs." 

As a last proof of how recent is the genei-al use 
of glass, it will suffice to say that at the close of the 
eighteenth century, not a hundred years ago, tlria* 
existed, not only in provincial towns, but also in Paris 
itself, a corporatioii of makers of window-saalw, 
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vbose trade was to fill windows, not with glass, but 
merely witli pieces of oiled paper. From this doubt- 
less arose the old French proverb, " The abbey ia 
poor, the windows are ouly of paper." 

Now that we have become acquainted with the 
antiquity of glass, the difl'erent materials of which it 
IB composed, the construction of the melting furnaces, 
the use of the pots, and have also learnt the meaning 
of such terms as frit, annealing, and fusion, which are 
the three principal operations in the glass-maker's art, 
we have only to occupy ourselves with the manufac- 
ture itself. 

MAMUFAOTtTEE OF PLAIN OR FLUTED WIHDOW GIA8B. 

Window glass may he manufactured by two very 
jjitferent processes, one of which produces what is 
termed crown glass, the other cylinder glass. 

" As the former process has not been employed in 
J'rance for a long time, we shall only speak of the 
'Becond.* 

Before passing on, however, we think it better to 
rectify an erroneous opinion^ very generally received, 
■which attributes to Hugh Drolenvaux, superintendent 
of roads and bridges in Alsace, the first introduction 
Into France of this method of blowing glass. It will 
ibe Buffieient to compare the process given by the 
jfxonk Theophilus (thirteenth century), in his " Essay 

. ■ FUnt glass und crown gInSB being now eapecinlly used in the folk 
rication of oplioal glKsseii, we refer (he reader to ihst article. 
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on diverse arts," with what we Biall eay of that now 
in use, to recognize that Hugh Drolenvaoj. only ro- 
vived a method which liad fallen into disuse. 

We quote the woiids of the monk Theophiliu 
(Book II. Chap. 6) :— 

" At the iirst hour in the morning, take an iron 
pipe, and if you wish to make sheets of glass, plunge 
the extremity of this pipe into a pot filled with glass. 
Turn the pipe in your hand until as much gla»i as 
you wish is collected round it, then taking it ont, put 
it to your mouth and blow a little ; removing it im- 
mediately, you put it to your cheek, so as not to draw 
the flame into your Jiiouth whop taking breath. Ee^ 
a smooth stone also befoi'C the window (of the ftljv 
nace), on which you can beat the hot glass a little, io 
order to give It the same thickness all over ; you must 
alternately blow and remove the pipe with great 
rapidity. When it presents the form of a long hang- 
ing bladder, bring the extremity of it to the flame, 
the glass soon melts, and you perceive an opening.' 
Taking a wooden tool destined for this use, give the 
opening the size of the centre of the glass. Aftw- 
wards join the edges together, that is to say, the 
upper and lower sides, in aueh a manner that there 
may be an opening on each side of the junction. 
Immediately touch the glass near the tube with i 
damp wooden instrument, shake it a little, and it wiH; 
be detached. Heat the pipe in the flame of the fnr-' 
naee until the gkss which is on it becomes liquefiedj' 
place it quickly on the edges of the glass which yon 
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liare united, and it will adhere ; take it at once and 
expose it to the flame of the furnace until the glass 
around the opening froin wliich you have taken tlie 
pipe becomes liquid. Witii a round piece of wood 
you must dilate this opening' like the preceding one ; 
and by bringing together the edges in the middle, 
and separating the pipe with the damp wooden tool, 
give it to an assistant, who, introducing eome wood 
into the opening, will carry it to tlie annealing o^'en, 
which should be moderately heated. The kind of 
glass thus made is ])ure and white." 

According to M. Peligot, ordinary window glass 
is composed of, 

Biliet 89-06 

Ume 13-04 

Soda 16-2 

Alumina TS 



These different substances having undergone a 
fii-st fusion by meana of the fi-it, ai-e poiuvd into pots 
placed in the centre of the fnrnace, where they re- 
main until they are perfectly melted, and have 
attMned a pasty consistency, which is produced by 
the gradual lowering of the fire. 

Tlieu the workman and liia assistant begin their 
labors, which we shall endeavor to make the reader 
understand by placing before hiin the diifcrent trans- 
formations that glass ninst uudergo, from the moment 
in which the assistant, armed with hia pi^e, tekcs.'!] 
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firet glass from the pot, until the sheet of glaas, en 
tirely tiniahed bj the blower, is ready for use. 

Sheet glass, made from cylinders obtained bj 
blowing, being employed for a niunber of objecte iu 
glass, we shall call our rcadei^'s special attention to 
this chapter, to which, however, we shall take care to 
refer him whenever necessary. 

Before each glass pot two men are placed, the 
workman and liie assistant. 

The functions of the assistaut, who has to do the 
rough part of the work, are to gather from the melt- 
ing-pot with Ijis pipe a certain quantity of the melt- 
ing matter ; to turn and return it on a small table of 
either marble or iron (see Fig. 19, page 129); to make 
it round by a slow and circular movement; then, 
lastly, to heat it again at the opening of the fumaee, 

When these four operations are terminated, the 
part of the assistant ceases, and that of the workman 
begins. 

It is in these terms that M. Peligot descnbes the 
work of the glass-maker ; — 

" The workman at first blows lightly, drawing out 
the vitreous ma^ a little, so as to give it tlie form of 
a pear (Fig. 12, No. 1) ; he balances his cane (No. 2), 
then raises it so as to gather the glass (No. 3) ; he 
afterwards blows harder lit short intervals, and gives 
it a movement backwards and forwards like the clap- 
per of a bell, so as to lengthen the pear, which 
assumes a cylindrical form ; he raises it rapidly ovei 
hie head, then gives it a complete and rapid rotatorj 
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' movement, in order to iengtlien it (No. 4), whilst giv- 




"When the cylinder is -made, the blower bringa 
[t Ijaek to tlie opening of the fiirrmce bo as to soften 



] 



86 W0NDEE3 OF SLA8B-MAKIN0-, 

the end ; when it is an fliaieritly hot, it is pierceii with 
an iron point. By the balancing movement the open- 
inj; is inereaaed ; the glass is pared with a sort of 
wooden plate ; tlie edges separate, and the top of the 
cylinder has disappeared (No. 5). 

" "When ths eylindev Iiaa become firm, it is placed 
on a wooden rest (No. 6). The end of the pipe is 
tonclied with a cold iron rod ; it separates immediate- 
ly fiom tlie cylinder, which baa already lost its Iml- 
lion point, wlien a thread of hot glass is wound round 
it, and the part tlma heated is touched with a cold 
iron rod. Thus we liave now on the rest a cylinder 
open at each end. It is opened (No. 7) by passing a 
red liot iron rod down fhe interior in a straight line ; 
one of the heated extremitiee being wetttid with tlie 
finger, the glass bursts open. Tiie same result may 
be attained by using a diamond attached lo a loni: 
handle, which is passed down the interior of the 
cylinder by the side of a wooden ruler. This method, 
which is followed in Belgium, gives a sti'aighter cut, 
and consequently involves less loss." 

A perfectly plane surface has to be obtained from 
these split cylinders. To do this, they are taken to 
an oven which is heated to a dark red, and is termed 
the flattening oven. Here every cylinder is placed 
either on a sheet of thick glass, or on a slab of refrac- 
tory earth, which has been previously powdered with 
gypsum or sulphate of antimony, in order to prevent 
the glass adhering to it. A workman, assisting the 
natural effect of heat, "which tends to flatten lite. 
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cyliDdsre, makes a first gentle pressure on them witb 
a long -wooden pole ; aftei'warda a wooden plane is 
passed over tbem, and lastly the poliasoiT, a wooden 
inatrumeDt which, moved lightly over the surface, 
makes it perfectly plane. 

All the cjliiiders having; become sheets of glass, 
the oven is hermetically closed; they remain in it 
several days, until they are Bnffieieiitly annealed and 
ready for use. 

"We ninst add that a rather recent dieeovery 
(1824), due to M. Kobiriet, a glass-blower in the 
manufactory at Baccarat, has founded a new era in 
tbe fabrication of all objects obtained by blowing. 

The cylinders being produced as we have just 
Been by the breath of the workman, the objects blown 
can only attaina size proportionate to human strength, 
which is naturally very limited. Struck by this in- 
convenience, as well as aft'ected by the effects of this 
labor, which not only eshausted young men, but also 
deprived those workmen who were weakened with 
age of all means of gaining a livelihood, M, Robinet 
substituted an implement far a workman by invent- 
ing a pump, by which cylinders of large dimensionB 
may be manufactured. 

M, Peligot describes it in these terms : " It is a 
small brass cylinder, closed at one end, in the interior 
of which there is an iron spring ; in the lower part is 
a 8ort of wooden piston, with an opening covered 
with leather, retained in its place by a bayonet fast- 
ening pierced with a hole. Tlie mouth of the pipe, 
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which is held vertically, ib brouglit into contact witli 
tlie piston ; the air contained in the cylinder ia com- 
pressed by a rapid movfiment given to the spi'ing, 
and then injectod to the glass which is being made." 
This invention, doubly valuable both to humanity 
and trade, is now known by the name of the Hdbind 
Pump. It has procured for its inventor a gold 
medal, adjudged by the Soci^td d'Encouragement, 
and a pension from the directors of Baccarat. 



FLUTED WINDOW QLABS. 

The composition and manufacture of fluted win- 
dow glass are exactly tlie same as for ordinary glass. 
The only difference is that the cylinder, instead of 
being made in the air, is "blown in a cylindrical mould 
of cast iron, Anted in the inteiior, which impresses on 
the glass these flutings, preserved afterwards through 
the operation of blowing. For flutings crossed in 
squares, a mould is used, formed of two parta^ *hi<.-h 
are separated when the cylinder is withdrawn 
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The Tiee of mitrorB, abBtracting tliem from tbeii 
material, and considering tiieni merely as rendering, 
by reflection, the exstrt image presented to them, goes 
back to tlie eomineiit-einent of the hiiiiiiin species, if 
we are to believe Milton, as Eve was the ^rut to use 



** That day I oft remember, when frma Aet^ 
I first awtiked, and foand mjself reposed 
Under t Hhmlu on Bowers, mucli wondering, where 
And wlial I was, whence tliUher brought, and how. 
Not distant far from theDi:^, a murTnurmg sound 
Of waters issued from a cave, and ejiread 
Into a liquid plain, then stowi unmoved, 
Pure as llie eipansc of Henven. I tliilher went, 
With unoipppienced thought, and laid me down 
On the green bank, to look into the clear 
Smooth lake, tbac to me soomed a Eecond sky. 
Ab I bent down to look, jiiat oppoeito, 
A shape within the waterj gleam appeared. 
Bending to look on me : t starti-d baek, 
It started back ; but pleased, I soon returned, 
Pleased it returned as soon, with answering looki 
Of sympathjr and love. There I Imd fixed 
Mine e;es till now, and pined with vain desire. 
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Hull not > voice thus warned mc: 'What thou 
What there thou seeBt, fair crealure, ia Ihi-aeif; 
With thcE it duni? nnJ notB.' " 



1 



If to the name ot Evu we add that of the beauti- 
ful XarcissuE, who drowufd liiiiiself in liis mhror for 




[ 10/ 
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love of himself; aud iiko that of Mahiwnct, who s 
mired hiniBelf in a liueket of water, we shall no c 
have mentioned the thfee most illiistrknis partisans 
the aquatic minoi'. 
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Ab it was not always easy, even in those remote 
times, to have in one'a own house a sheet of trans 
parent water, it was replaced by sometliing moi'e 
portable, and tbero wan then invented, at a time 
■which cannot be known even approximately, the mir 
rors of polished metal wliieh are first mentioned in 
the Old Testament. " Mosea made the laver of brass, 
and the foot of it of braes, of the looking-glasses of 
the women assembling, which assembled at the door 
of the tabernacle of the congregation." (Exodus 
xxxviii, 8.) 

Three types may be noticed in the form of the 
Egyptian mirrors, which passed from Egypt to Greece 
and Eome. According to Plutarch (Life of Kuma 
Pompilins), " it was with a convex metal mirror that 
the Vestals religiited the sacred fire." Before attain- 
ing, however, to this degree of luxury, these miiToi's 
must have passed through several mdimcntal stages 
both in form and style: indeed, the earliest metal 
miiTors, which have no ornaments whatever, are gen- 
erally of the sLape of an egg cut in half, the face of 
the cnp alone being polished. 

If these mirrors possessed the advantage of being 
more portable than those of Eve, Narcissus, and Ma- 
homet, they had the inconvenience, not only of being 
of great weight, bnt also of deforming the features 
and even perhaps of making them look older, Snch 
a crime was unpardonable ; these enemies to beauty 
had to be replaced by others, and the mirrors of 
obsidian were substituted for them, which Pliny de- 
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scribcB as a black stone, " sometimes transparent, bat 
of Bueb a dull transparency, tbat when used as a mir- 
ror it i-endere rather tbe shadow than the image of 
the objects." 

Wliilst fiilly granting that in the time of tlu8 
author miiTors were made of metal, obsidian, or even 
of lapis speciihiris, must we blindly, and without 
venturing a criticism, adopt tlie opinion generally 
entertained, tbat glass mirrors are of modern inven- 
tion, because tbe ancients did not know the process 
of plating, which alone can torn a piece of glass into' 
a mirror 8 

The ancients are our masters in everything, what- 
ever may be said to the contrary. Let us tlien en- 
deavor to restore tiie honor of this invention to thenr 
who originated — however defective tbcir knowledge 
of it may have been— the fii-st idea of what modem 
industry assisted by science has now brought to such 
perfection. 

As there are now no remains to be found, alasl 
of these ancient looking-glasses, we can only support 
our opinion by quotiitions fi'om ancient writers, whose 
antliority we hope will convince our readers of the 
antiquity of glass mirrors. 

Pliny speaks of miri-ora in several places. After 
those charming lines, " The discovery of mirrors ^le■ 
longs to those who first perceived tlieir own image in 
the eyes of their fellow-uien," he looks at the ques- 
tion from ail historical point of view, and leaves no 
doubt as to the use of these mirrors ; I'or, after hav- 
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ing enumerated the diffisrunt ineans employed in tha 
fabrication of glass, which pxove that in hie time, and 
even before him, glasa-makera " sometimes blew glass, 
sometiiiieB fashioned it on the lathe, and sometimes 
carved it like silver," he adds: " Foriuerly Sidon wiie 
celebrated for its jjliiss works ; glass mirrors bad even 
been inveiitiid there." 

These words, glass mirrors, naturally implying 
the idea of glass reflecting an image, must we not 
necessarily allow that the ancients poBseseed a kind 
of plating whicii we do not know, and which, whether 
differing from our own or else identical with it, yet 
constituted a mirror ) 

The want of plating being the only point on 
which tboae anthors rest who refuse the invention of 
looking-glasses to the ancients, let ns see if we can- 
not find something in antiquity wliich disproves this 
assertion. 

Aristotle, nearly four centnries before Pliny, is the 
first who alludes to tlje subject. He tells us; "If 
metals and stones are to be polished to serve as mir- 
rors, glass and crystal bave to be lined with a sheet 
of metal to give back the image presented to them." 
L And indeed, if a piece of colorless glass be placed 

I on an opaque slab, even if it were only of bhtck mar- 
f ble or slate, we have immediately a mirror, not in- 
deed so Hmpid as those which decorate our drawing- 
rooms, but which will reproduce not merely the out- 
_ line of the object, but also its different eoloj's. 
■ If to the words of Aristotle we add in thought 
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tlie certain impi-oveinents which the rejections of tb« I 
philosoplier Lavo nectissarily always suggested to the ' 
glass-makei's of hiB time, we can do longer refuse lo 
admit that a plating, or lining even, being shown to 
have been in use, glass niir/oi-s, far from being, as is 
assei'tc'd, a modeni iuvoDtion, go back to a very i» 
tnote period. 

The fact of the antiquity of glaes mirroFB being 
thus established, as we are nuable to follow the snc- 
cesfiive irnprovementa in the manufacture, we will 
pass at once to the fourteenth century, to Venice, 
which, enjoying for centuries the exclusive and uni- 
veraal monopoly of glass- making, forme naturally a 
link to unite antiquity to modern tiin^. 

According to Lazari * it was only in the fonrteeuth 
century tliat the Venetians, following the advice of 
Aristotle, conceived the idea of replacing mirrore of 
polished metal by mirrors of glass, at the back of 
which they placed a metallic sheet. 

The idea, or rather, we should say its renovatioOf 
was progressive, and yet, whetlier it was that routins 
was against it, or that the result did not come up im-- 
mediately to what was expected, it was abandoned, 
and metal mirrors became more fashionable than ever, 
They continued to be used until the two Miiraneziana, 
Andrea and Domcnico d'AnzoIo dal Gallo, who knew, 
or who had perhaps discovered for themselveB, 
method of manuracture already followed in Germai^l 



■ 'Notixla dclle opere d'arte et d'antjcliiti delk 
VenMia, 1869, 
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I and Flanders, addressed (1507) to the Council of Ten 
I a petition, in wliicb thej said, " that, poaseaaing tliu 
aecrot of making good and perfect mirrors of orysta]- 
line glass, a precious luid singular thing unknown to 
the whole world, except to one glass iiuinufactory in 
I Germany, which, associated with a Flemish house, 
enjoyed the monopoly of this manul'actnre, and sold 
its productions in the East and West at excessive 
prices ; and deaiiiug to placii Murano in a position to 
establish a competition which could not but be very 
protitable to the Eepublic, they demanded that an ex- 
clusive privilege should he granted to them in all the 
territory of the Kepubiie during twenty-five years." 

As this privilege promised to be profitable to the 
Republic, and possibly to assure her the means to 
monojwlise another of the productions of glass-mak 
iug, it WHS granted for twenty yeai-s. 

The success of this entei'prise surpassed all the 
hopes that had been entertained ; consequently, the 
twenty years of jirivilege had scarcely expired, than 
there was a perfect rush of persons to embi'ace this 
new career. The number of mirror-makers became 
BO great that in 1561 tlie Republic was obliged to 
separate them from the other glass-makei-s, and to 
establish a sepai'ate company for them. 

As we have not space to mentioti here all those 
who improved the manufacture, we must be content 
with naming Liberals Motta, who about 1680, accord- 
ing to Lazari, " perfected it, and made miiTors of a 
size that until then had been unattainable." 
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Before passing on, it will be better to anawer a 
question wbicb bas ofteu been asked us: "Why are 
tlie mirrors of tlie tirteentb and sixteentb ceuturies, 
wbetber maniifsictured at Venice, Nuremburg, or in 
France, always of small dimensions ? " 

If our readers will kindly recall what has beci) 
said about window gla&s, wliicii, blown by man, can 
never eurpaaa a very limited size, they will have our 
reply, Cor window glass aiid mirrors were long ob- 
tained by tbe eaine procees. It was reserved, aa we 
shall soon see, for French modern industry to invent 
a new method of manufacture, wliieb, known under 
the name of /'oundiiiff, can alone produce glasses of 
an almost utiliniited sizt^. 

As we shail have to await the latter part of flie 
sixteenth century to spoak of French mirrors (until 
that time entirely neglected by fashion, which would 
have nothing but Venetian mirrors), let us see if this 
general infatuation was deserved. 

Although fashion, Ihat tyrannical queen of the 
world, scarcely ever takes reason as a companion, we 
must allow, wei'e it only for tlie rarity of the fact, 
that this time she was right. 

And indeed, could anything have come oat from 
the hands of those Italians of ibe fifteenth cenlaty, 
who all of them artists, were then inventing, so to 
speak, the style of the Renaissance, wliich was nt 
once so rich and so graceful, that did not bear the 
imiiress of tliat privileged period! As gold, silver, 
iron, wood, lead, everything, in short, was material 
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for a niasterpieee of acme sort, it matta-ed little to 
tlieiu whettit;!- the minxir was liii'ge or siiKill. In 
tlifii- eyes tho frame was everything ; it uas lliat oiilj 
which they eoiilJ decorate, either «itli splendid eai"v- 
ings in wood, or witli diauiuuds, rnhics, ov pejirls. 

Suuh costly frames necessarjly appearing exagge- 
rated in onr ceiitui-y, when a frame more or less b.idly « 
gilded is tile nejilua ultra of elegance, we must lelVr 
those who M'uuld accuse ns of exaggeration to tlie 
inveiitones of the dukes of Bnrgmuly, of Louis of 
Franco, the diiko of Anjoii, Charles V-, Margnret of 
Austria, etc., etc. There only will they be convinced 
of the distance that separates the i>i-ctcnded luxm-y 
of the present time, even iu the highest classes, frym 
what was in use in tlie palaces of tho nobles in tl' 
fifteenth and sixteenth eentmies. 

Unhappily, of all ttiis royal Hnd princely magnifi- 
cence there now only remains a cold dry mention. 
As for the objects themselves, the crucibles of the 
gold merchant can alone tell yon how many have 
been destroyed in the last two centuries. 

Notwitlistandijig the niinibers destroyed during 
this artistic raid, brought on by cupidity on the one 
tide, and kept up on the other by continual clianges 
of fasliion, several specimens have come down to us, 
thougli they are very rare, and one of these will 
show onr readers what luxury waa at the beginning 
■.)f the seventeenth century. 

We mean the mirrur of the Queen iliirie de 
Medici, exhibited in the Musee des Souveraina at the 
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Louvre. The description we give of it, taken from 
the catalogue of thut iiiiiHeiim, will he lioij;htened'bj 
the valuation made of it ia 1791, wliicli is contained 
in the iiiventury of the crown diainonds, printDd in 
nSJl, hy order nf tlie Niiiioual Assembly (Fig. 14), 

No. 102 in the catuioyue. " It is of rock crystal, 
*and ajratea, cut, polished, and eec in a network of 
enamelled fjold, tbrui a frame aronnd the glass wLidi 
marks its re(;tanc;ular form, 

" This inner frame is Burronnded by a larger oBfl^ 
every part of which is formed of preiiious stonus; tlKt< 
fronton is of sardonyx, the two colnmiis supporting it' 
of oriental jasper ; the base ia highly decorated vciSk 
'tamels cut in relief, and the pedestals of the ed' 
....ns which stand out over this base, the outlines *f 
which they continue, are covered with slabs of eBt<>' 
donyx. Precious stoncB of the iinest water glittW&ti 
the more conspicuous places on tlie frame, particnlw^, 
ly three large emeralds; one of these, placed in ihBi 
centre of tlio fronton, ia set in the delicate detfuls 
a gold uiounting, enriched with diamoniis and mlMaj 
the two otiiers, placed on the side pedestals of 
base, support helmeted heads or smalT busts, 
eenting a warrior and an amazon. The face and 
arc cut in the gem resembling a garnet, which j«i 
iers call hyacinth ; the helmets and the drapery 
surrounds the breast are of enamelled gold, enrli 
with diamonds. Emeralds of smaller proport'/w^ 
closely pressed against eiicii other, serve as a eettinV 
for two carved stones ; one of them, which ia at U» 
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top of the wbole oonatriiiiti on, is an onyx of three 
layers, of antique carving ; it is the licad of a vie- 
torj', winged and with a crown of laurel in her hair ; 
the other atone is an onyx agate, with three layere, 
carved at the end of the sixteenth century ; it is a 
female head in profile, draped, having a veil which 
falls from the head on to the shonlder, and wearing 
on her forehead the crescent of Diana. They are also 
emeralds which in threes ducoratc tlie frieze of the 
entablature, alternating with twelve small finely 
draped heads cut in hard stone of the fifteenth cen- 
tury, and which are portraits of the Cffisara." 

The valuation made of this in 1791, was fixed at 
a hundred and fifty thousand francs (6000^,, or 
S30,000 gold). 

A hundred and fifty thoueand francs being abont 
its intrinsic and venal value, let there be added its 
artistic vahie, that derived from its histoiy, its rarity, 
and above all the passion for collecting in our own 
days the rich spoils of that time, and we leave the 
reader to determine for himself what would now be 
the enormous price of snch an object. 

After sneh an artistic article of luxury, perhaps 
unique in Europe, we mnst leave the palace of the 
king to enter the country house of a rich burgess of 
the sixteenth century. 

This word hurgess, dear readers, need not alarm 
you even when we are speaking of art; for we must 
not forget that talent, at that time stamping indis- 
criminately evei-y object in use, from the greatest to 
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the smallest, whether it helonged to the suzerain li 
or to the burgess ; eaeli oue of them, being a product 
of the inspiration of the time, became by that fact 
alone an oi'iginal work, uniqne and almost always 
remarkable. 

To be convinced of tlie trnth of onr words, ana 
to appreciate how much we, in the nineteentb cen- 
tury, owe tu the ancient burgesses, it is only neces- 
sary to glance at those innumerable objects whifli, 
altliougli destitute of crowns ami eiublazoiinient, do 
not the less form the glory and wealth of our mu- 
seums. 

Let ua then leave, before the mirror of Marie lie 
Medici, that gronp of s]>ectatora who, fascinated as 
they appear to be, yet do not dare to say what they 
most admire in it, wbether the talent of the goldeiuilh 
or the enormons sura it now represents (the mere 
doubt says auffieiently (clearly what any of thein 
would do with it if he became its proprietor), and let 
U8 enter the biiriresa'a houae. 

Here we find no diamonds or precious stones, huf 
wood, ivory, iron, and tin; ao if any lovers of the 
material have alijiped in amongst ns, let them lav 
aside their scales. Those who are fervent diaeiplee of 
the balance and touehstotie, aa nolhing here haa anv 
value but the ideal, solely due to the talent of thu 
artist, must now make way for tnie lovers of art, who 
admire and esteem an object without troubling iheiu- 
selvcs whether it is of gold or copper. For those 
who love art before everything else, the intrinsic 
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valne of tlie material is and ever will be a secondary 
question, to be treated as worth so niiieli the cnrat. 

Now that '■ tlifi selkTS are driven out of tbe tem- 
ple," let lis gently take down tliis Italian mirror of 
the aixteentli eentnry. Everything about it marka 
its great age; not only does it still bear tlie solid 
eoai-se iron ring by whieh it was fastened to the wall, 
but it has also preserved its primitive metallic slab, 
which confirms ns in the opinion that, even posterior 
to the invention of glass mirrors, those of metal, less 
fragile and consequently easier of transportation, were 
etill in use. 

We must now return to tlie burgess's mirror, and 
see of what it is composed. (Fig, 15.) 

It is a sheet of polished metal in a frame of carved 
■wood. 

Nothing could be more simple or primitive than 
this, or more dissimilar from the sumptuous miiTor 
of Marie de Medici. And- yet, notwithstanding its 
poverty, we do not hesitate to place it, if not in com- 
parison with, yet at all events beside the royal mir- 
ror ; for if the one ])03sesscs greater riches of mate- 
rial, the other possesses as indubitably all that the 
genius of man can give to what he touches ; and it is 
because of this that wo offer it to the reader as one 
of the most precious specimens of the glorious period 
of Italian Renaisaancc. 

Although we are longing to come down to a more 
recent time, we must, unless we would be accused of 
making omissions, say one word about three other 
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,'*: wom>Ess or gi.as-: 



fifTr^i:- lxiz*i& oc miHors. two of which especially 
'-.i~z > -ifT-i Lz izipi.rtaiit part both as objects of 

tL iT..:? : .--r-j^ejiso: inhistkbleof **L'Homnie 

7. :s.7 •-■ •:.• ; zii'.T^:rs Tere of two difl^srent 
r- ■•rf : r- :..T — i:. iI.tN. otiiers almost Toaiid and 



' r f - ?.v 11::' r o: uLe sliape of thoae hand 

'^. .7 •? — . . : . -■:. ..eiL ^ore at their giidleSi for it 

: :. ri: il*:! tr wodI for void what we 

-.1-0 ^A. . Zj--; ::An .. i:ri:rs page S9), the former 

- !- J f : -V. ■ -: 1 " .\ revival of the latter. 

A:.: ::. 1. . ." ::'.. .: :' e:::. nearly always of inetal 
: . = ^i y : .: i-r.-. ;• . ::.!v ii-::ered in the sv>teiii of 
:.:..i '::.:i::::: ?.:.*.../.- 'o :ie different periods. In 
Ei;.- : :'..e ?*7-i- -vi? ?c'rcrt- : i:. France it is iuspii'ed 
.V :..c i.TLi :■: ?r:r:: o: rlie sixceeath centarv, not 
r^e.v'.v :- o^V-r::.^ ?":■ "cvrs ofren rtitlier free, but still 
rr.:?^ :r: :'..- le-:r:iJs :-:\:v:r.i^:-J3v::".g them. As there 
a.e ex:epr:v-.:.s :o over^:. "hj:, we shall mention one 
^\.'. :'.. Z'Vf^^r.'s non: o:" :'.esv ::iA'nven:ences. 

Ti.is VvLctiar. :..t.o:- :r:x:ee:.tli eentnrvV which 
:.-, or.'-y fur i:. :*.--- :.'^:: fwr.-.l two wide, of embosged 
rfx'sr.?i... (r.j.A and silve/. is :n t .e form of an X. On 
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one side tliere is a metal miiTor, on the other, a Lovo 
witli bandaged eji^a liulding n bow. 

The figure of the malicioua god (olil style) i« sur- 
rounded by a legend, not new indeed, but too often 
true: AMOR DVCiTVR EX UCVLI LVMINE 
CECVS {Blind Love is led by the Light of the Eye), 




EontBlniiuI & Ulnar.- 



Sinall round glasses, wlietlier of metal or glass, 
Were enclosed in a round box, usiially of n'ory, open- 
ing into two equ:\I jmila, and which we cannot coin- 
|)Rre better than to the round tobacco boxes used by 
oar fathers (Fig. 1(>). The irirror inside being o no 
interest to ns, we will only occupy ourselves with the 
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box containing it, for it pOHSGSBes all the artistio ^* 
tereet. 

Manv coUet'tionB possess separfite parts, Bometimes 
an upper and sometimeB a lower half; but a complete 
whole min-or is bo difficult to find, that during a thirty 
years' searcli, the indefatigable Sauvageot, a man wlift 
saerificed everytliing to complete his colJtjetion, could 
find but one, which we pluec before the reader. 

If the costumes of the figures were not sufficient 
to fix the date of this mirror in the middle of the 
fifteenth century, the subjects represented on tlie two 
valves would do so. One of them represents the 
attack on the Castle of Love, and the other a lance 
combat of two knights at the foot of a tower (Fig. 
IT). 

Both subjects are doubtless taken fi'om some ro- 
mance of chivalry then fasliionable. 



We must now say a few words ahont those Ve* 
tian glasses which, after having been bo long laid % 
in luraber-rooms, seem to be once more coini 
fashion, thanks to the revival of artistic taste, wbkfl 
is leading the present gentratiou to seek for and iin 
tate the works of that period. Wc mean those Iook4 
ing-glasscB, the frames of which arc also composed o£j 
glass, either silvered like the mirror itself, or else o 
ored. 
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As, owing to the ecarcity of original lookiD|t^Ias»- 
ea of the sixtevDtti eeoton', it U verv diHiuiilt to make 
a comparisoQ between tbeni and those made in our 
own days, we consider it nin^Saan' to show iho roHdur 
a glasa (Fig. IS) whtcli certainly fVom its destination 
mu&t have biien considered perfect: it in tliat in tlio 
Cliiny Muscnni, wliicii, it is said, was offered by tliu 
Eopubhc of Venice to Henry III., on hlit I'^'tiirii from 
Poland. 

It is only after having compared it with ib'UMi tit 
the present day that we cati form a jtmt id«a of fh& 
numerous improvements Bueccseiruly Intrtflwmi itittf 
the man 11 far: tare of luoking-glaMeiti fj/r if it pa ut i m m 
the mei-it of being perhapa the l«-f;<«t tUht, p^m\A tiKVH 
been obtained by blowing, it mutt Im>; ftnfe r>^w1ivff|(Mf 
that it leaves mnch to be titsimi in fwp*'* 'if pftfHf, 
covered as it is wirlj air-baliblt* wvl nff^-iW. rAf ffc* 
honor of the Venetian jdiMB wmllrnTTi •»* HUM tM 



that th<^ defects, afiMM* mIowWW a« AW pfmgUi 
time, veie ineritoble i» ifcg —i rtw i rf Miy»%^ *»» 
iu nse. 

The frame of «a«iMtl ia4 «IUilV j^ fclMM'll' 

decoi«ted wiifc t wifi i M ^m^fdlm i mt m <lt W HiiO^ 

ly. Each «r Am> [» fawtf <fl|i «# fhlW Hy <r>M*ir 
withfthead. 

of ntUTDO^ dtt4 Hiw^ i|! ' ' 
size, k< a» |HK» ^ ^-'' 

ins bcadT Snm> (tt« iKMHiy f WMhu Wt li^ /<M 
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which town, supported by fasliion, had enjoyed the 
monopoly in mirrors. 

The fasliion lor looking- glassies waa so great, that 
in Ilia virehiy on i'exces oii Von porte toute choBe (the 
eseees to which everything is carried), Regiiier Dal 
maretB tellB lis : 

'' Dana leurs cabLnets cnchnntfia 
L'dtoOb uo trouve plus place ; 
Tous Ics muTd (lea quntro uotAa 
En tont (111 glttucB InurustiB. 
Clisquo CDt6 n'c^l qu'uiio glucc 
I'oup voir parlout leur bunuo grttoe, 
Pmtout dies (Itis fctnmca) vculent nvolr 
La psrspuctive 4'uti miruir." 

This luxury, however, ■was only a fashion renewed 
from tho Romans. Seneca (Epis, 86) inforniB iis that, 
in hifl time, " the man esteemed himself rery poor 
wlio had not his room Eiiriounded with sheetB of 
glass." 

Being no longer able to tolei'ate a tribute, as Jm- 
miliating for the mirror-makers us ritinons for the 
country (the importation was estimated at more thui 
a hundred thoiiSHud crouns a-ycar, an cnoriuoaBEtlin 
for that time), Louis XIV,, or rather Colbert, re- 
curred to the ideas of Henry IL (1551), of Henry 
lY., and of Louis SIIL (1634), and resolved to pvv 
a mortal blow to the importatioiL, by Ibunding ai 
Paris a ]«rga miiimfactory of luoliing-glaeses iji tlii- 
Venetian style. 

To attain this result, they had to obtain from tk 
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prodoit and wny mm^a 
^hieh she preserred vitfc •• i 

the operadottfi of f 

Two laeaoi oolj < 
ojng. 

Colbert, pt J biii ^ tfce i n i w J ■ i mi . wT>te(HM) 
Ito FmusoiK de Boui, in^up til B^aen, at that ^mt 
French ambseeador to ibe BepabHe ef Tenet^ aM 
only to obtain the teent of tlie ■WBwftrtwe, bat aha 
•eeretlj to birv Tenetiaa vorioaes for Fraaee. 

This order, whidi «■* werj cmj to ^e fruMi 
Tersaillee, wag, as we dull aee, nadb nore difienll 
to execute at Venice. The ■ml— w do r, after Iwriaf 
.doubtleEc soanded bis ttur, replied, a diMt time tficr, 
that to eend workmen to France, be ran the ri^ of 
being thrown into the ec-a. 

Such a danger threatening sn ambM^^ador of the 
court of France, woald perliapfi have iliebuaded any 
other tiiinieter; bot eitber cofifiidfritig tbe fears of 
the bishop chiinerical, or eim recognizing them ae 
real, but withunt danger to Iiiineolf, Colbert, who cer- 
tainly thoiigiit more of hb own idea than of the life 
of Bonzi, again ordered him not to lose sight of the 
instructioiip he had previously given him. 

As Colbert bad no doubt tliougbt, the fear of dis- 
pleasing him was more poweifcil tlian that of being 
tbrown into tiie sea, and a short time after (1605) by 
force of address, money, and promises, eighteen Ve- 
netian workmen, flying from their country, arrived 
at Paris. 
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These eighteen Venetian glftBB-makei-s wera Ett£B 
cient to found a ijlass factory. Colbert at onee organ 
jzcd a eompany wliicli, placed under the orders of 
Nicolas du Noj'er, receiver-gonei'al at Orleans, opened 
an establishment (1665) in tiic Faubonrg St, Antohie, 
on t^e Bite no^v occupied by the barracks of Kenilly, 
under the title of Manufactory of Glass Mirrors by 
Vcneiian Workmen. 

Like the coinmenceinent of every great jndiistiy, 
that which we speak of, althongh patronized by an 
all-powerful minister, had to undergo rude shocks 
. fi'oin the discontent of the Venetian workmen, who 
accused the court of France of not keeping the prom- 
ises that had been made to them. 

Whether or no this reproach was well fonnded, it 
is none the less tj'uo that disorder soon crept into the 
establishment, less perhaps through the furtive de- 
parture of several of the Venetians, thaa by the ill- 
feeling of those wlio, engaged to teiich pupils, only 
appeared to remain in order to hinder the works in- 
trusted to them. 

Colbert's great idea was then in peril, when a 
chance, as fortunate as it was unexpected, came to Iiis 
assistance- In the yciir 1673 the minister found him- 
self iu a position to I'eply to M. de Saint-Andre, am- 
bassador at Venice, who offered him mirror-makers 
from Murano: " Tlie niaiiufactnro is suffiuiently well 
established in the kingdom to have no need of thcni-" 
And, indeed, France now sufficed for herself; tiie 
importation of Venetian mirrors Lad been prohibited 
since 1669. 



I These are tliG means by which the French Biie- 

I ceedcd iii making lookiiig-glaeses notwithstanding the 
ill-will of the VenetiaiiB. 

The manufacture in tlio Fanbonrg St, Antouio 
was about to extinguish its furnaces, when M. de 
Ciiainillaft informed ColhLTt that there existed at 
Tourlaville, near Cherbourg, a inauafactory of white 
glass and looking-glass in the Venetian fashion, which, 
directed by Richard Lucas, Sieur do Nehoii, enjoyed 
a eeitaiii reputation. 

IIow could a simple individual become master of 
a secret refused to the power of Colbeit, and how 
was it that Culhert did not know of tlie existence of 
this manufactory J 

Without undertaking to reply here to the second 
questiuii, we uome at once to the first. 

According to the throuicle, several young men of 
Strasbourg, having left their native town iu order to 
learn the art of glass-making, agreed to take a jour- 
ney to Venice, hoping that after hnving served an 
apprenticeship in a mirror manufactory, they might 
bi'ing back to France the knowledge and the practice 
they would iiave acquired in a foreign bind. Their 
hopes -^cie not however of long duralioti ; few days 
baa elapsed since their arrival at Murano, when tiach 
of them had heon pitilessly refused by the glass- 
makers, for wliom every foreignei- wiis an enemy. 
Being then unable to leara openly, they had recourse 
to ruse; and this, according to the tradition, ia the 
means they employed. Profiting by the raomeul 
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when the Venetians, jealous even of each other, were 
working in all security at tlieii- looking-glasses, doore 
and windows closed, onr young Sti'asboiirgeoiB, 
perched on the roof, and watcliing their movements 
through skiJfnIljMiianaged holes, Bueceeded after 
many dangers in learning the secrets, or rather the 
tour de main which aloDe constituted the snpremaey 
of the glass-makers of Miirano. 

As skilful now as thuir masters, the young men 
returned to France and oflered their servieea to Lucas 
de Nehou, who, as may be imagined, eagerly aTailed 
himseli' of them. It was thus that mirrors in imi- 
tation of the Venetian ones were introdneed into 
France. 

To turn the new importation to profit, Colbert 
annexed the glass-works of TourhivilJe to the royal 
manufactory at Piiris. Very soon, assisted by this 
intellifient minister, Luc.is de Nehou freed, thanks to 
the title of royal luannfactory, from many embaixass- 
ments whiuh had paralysed his labors, and provided 
with greater privileges, advanced so steadily in liis 
improvements, that it was fi'Om the glass-works of 
Tourlaville, directed byhim, tliat the first fine Frenuh 



For a growing industry there are two kinds of 
protectors — one of them common enough, who says 
to you : You have obtained what you demanded, now 
thereat is your own business ; the other mu(;h rarer, 
who not only enables yoir to produce, but who, by 
his social influence, attracts the public towards yoa. 
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Neither of tbeae benefactors was ivanting to Hicliard 
de Neliou ; silver having met with a Colbert he waH 
fortunate enough to find a Louis XIV". 

At tills period, to have the sovereigu in one's 
favor was to attract the court and tiie town ; and this 
was what hnpijeiied, for as soon as courtiers, ric]i eon- 
tractors, and even burgesses Icaraed that their king 
had not only had Freneli looking-glasses put in his 
caniages (1672), but had even given the order at the 
royal raaniifactory for all those required to decorate 
tiie great gallery at VersitiUea (from which arose its 
aanie of the gallerie des glaces, which it still hears) ; 
each of them, eager to pay hts court to the king and 
the minister, hastened, notwithstanding the high price 
ftt which looking-glasses then were, to flock to the 
royal manufactory. 

An anecdote related by Saint Simon proves that 
flatiery was not cheap. 

" In 1G9U the countesB of Fiesque, who had been 
one of the marshals of the camp of Mademoiselle de 
Montpensier at the attack on Orleans, and who had 
ecarcely anything left, because she had allowed every- 
thing to be wasted or stolen by her attendants, bought 
an extremely fine mirror, at a time whun these mag- 
nificent glasses were still very rare and very costly. 
' Well, eouiitcES,' said one of her friends, ' where did 
you get that ? ' 'I had,' replied she, ' a troublesome 
eslate (nne mechante terre), wiiich only bronght in 
com. I have sold it, and bought this mirror with it, 
TTave T not done wonders) ' " 
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Thus oncoiiraged by tho court and the nobility, 
the royal niamifactoiy of lookiiig-glasaos doubtlesa 
conceived great hopes tor the present. But was there 
nothing to be feared tor the future? Venice still ex- 
isted, and braving thij severe pcnaltiea pronounced 
against all introduction of foreign glass into France, 
Bumggling, certain of a sale, were it on!y from the 
critics at the court, went on actively, and did much 
hai-m to French industry. 

Ju order to destroy this disastrous competition, 
two things were required : a lower jiricc in the mana- 
facture, which might enable them to sell cheaper than 
the Venetians, and more perfect ivofk. 

It may be remembered that it was Richard Lucas 
deNeiioii, who died in 1675, that had first dared to 
raise the standard of independence against the Vene- 
tian monopoly. It was his son, Louis Lucas de Ne- 
bou, who gave it the last blow, first by inventing, in' 
1688, the method of founding glass, which, as we 
shall see, allows tho manufacture of glasses of an 
almost unlimited size, and afterwards by removing 
the establishment from Paris to St. Gobain. 

All that we have said on the mauufactorj of St 
Gobain, which is certainly the most perfect example 
that wo could givd of everything that eoneema the 
making of looking-glasat^s, having been in great part 
extracted from the excellent work of M. Anguate 
Cochin,* a member of the Institute, we ask tho an- 

* * Lb MnnuEiciurc ilea Glacca de St. Goblin, de 16eG & 186S. 
Paris, Doaniol, 180e, pagu 1i. 
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tlior's permission, iu behalf of our readers, to com- 
plete tliis article by quotiug Lis own words. 

"Tlic first iiiipruvement was tlie invention of 
fonndiiig. I believe that tlieri; does not exist in all 
the wo. durfiil processes employed in manufacture, a 
more marvellous operation, or ono that requires a 
greater mixture of strength, skill, courage, and rapid- 
ity.* 

" Wlien ono enters for the iirst time into one of 
the vast glass-houses of St, Gobain at night, the fur- 
naces arc closed, and the dull sound of a viKlent 
though captive fire alone interrupts the silence. 
From time to time a workman opens the workinff- 
hole to look into the furnace at the state of the glass; 
long hliieish flames then light up the sides of the 
annealing ovens, the blackened beams, the heavy 
flattening tables, and the mattresses in which half- 
naked workmen sleep quietly. 

" Suddenly the lioui- strikes, the call is beaten on 
the iron slabs which snrround the furnace, the whistle 
of the foreman is heard, and thirty strong men stand 
op. The Tuanceuvres begin with the activity and 
precision of an artillery movement. The furnaces 
are opened, the glowing pota are seized and raised 
into the air by mechanical means; they pass like 

■ Accord[ng to M. Pitigot tho St. Gobnin gtnsa \s composed of, 

SiliiiL Ti-a 

Lime 15-5 

Boda 11-8 

100^ 
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hanging globes of fire along the beam, then stop, aiid 
are luwered over the immense cast-iron tuble, placed 
with its roller before the open moutli of the annealing 
oven. The signal given, the pot leana over, and the 
heatitiful opal liquid, brilliant, transparent, and nno- 
tnona, fulls and spreads over tiie table. At a second 
signal the roller pusses ovur the red-liot gla68 ; awork- 
man, with his eyes fixed on the fiery subs-tanoe, skinu 
off the apparent defects with bold and skilful hand ; 
then the roller falls or passes 00", and twenty work- 
men provided witli long shovels quickly push the 
glaBB into the oven, where it is annealed and coola 
slowly. The workmen then turn round and begin 
again, without disorder, without noise, witliout rest 
The founding goes on for an hour, the pots ai'e imme- 
diately refilled, the furnaces reclosed, darkness again 
falls, and the continuous noise of the lire preparing 
fresh work is again tlie only sound heard, 

" When the glass has been [daced in the anneal- 
ing oven it remains there about tlireo days. 

"The process of taking it out is less dramatio 
than the casting. And yet it is striking to see twelve 
workmen, with no other help than leather bands, 
draw out, raise, and carry this large, thin, and (ragiie 
glass, walking in step like soldiers, from the anneal- 
ing oven to the desk {piipilre), placed on wheels aad 
rails, which will convey it still unpolished to the 
squaring room, where it will be examined, clasbified, 
cut, and sunt to other workrooms to he fiuii-!ied. 

"The glass is already beautiful, but opaque; it 




r 

I has to become transparent, polished, and perfectly 
■ even. As it lias to transmit or refluct liglit, no defect 
in it must disperse or obscure the mya. This fragile 
glass has then to be abraded with sand, inihudded in 
plaster of Paris, and amootked willi emery ugainst 
another glass which is fixed ; it has to be turned, to 
smooth the other side, and eoaped with the hand, then 
polished by nibbing it with woollen cloth covered 

I with red oxide of iron, all of which is done by means 
of complicated instruments set in moretnent bystcain 
or water. Afterwards it has to be raised and exam- 
ined a second time, and when it is pei-fect, sent to the 
room where it will be clasBed, silvered, or cut, and 
then sold." 

According to the same author, the plating ia done 
at St. Gobiiiii in the following manner : — " On an 
inclined table sniTounded by gutters, a carefully 
cleaned sheet of tin ia spread, on which the mercury 
ia poured. Under a light and rapid hand, tlie glass, 
pnslied sti-aight fonvard, drives before it the surplus 
of the metiil, and the mercnry, shut in between the 
tin and t!ie glass, spreads ont, adheres and am;dgaiii- 
ates in a few minutes. But the glass has to dry for 
neai'ly eight days, under heavy weiglits, which com- 
pletes the fixing of the tinfoil." 

Besides the diffiuulty of buating and flattening the 
tan without tearing it, and the excessively higli price 
of mercnry, the method of plating we have just de- 
scribed, which ia still generally followed, presents a 
far more serious inconvenience, for notwithstanding 
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all iiiiaginabEc prccaiitioiiE, it affects tlic healtli of the 
workmen in the greatest degree. 

Wishing to remedy this danger, M. Petitjean in- 
vented, ill 1855, a HOW process of plating, by nieana 
of tartaric acid, nitrate of silver, and aninioiiia. This 
process is beautiful to watcli ; two liquids as colorless 
as water are poured on the glass, and after a few mo- 
ments tbc silver appears and spreads uniformly over 
tlic glass. Until now glasses silvered in this manner 
have presented the inconvenience of bepoming cov- 
ered with spots, but fresli attempts allow us to hope 
that they will be as fine as tlic qnicksilvered glasses, 
and will be more largely nsod. It is said that a mir- 
ror is dangerous for any one who looks mneh in it; 
tbiB is unhappily still more true for the workman who 
plates it; the new proceea will deserve at once the 
praises of inanufactarei-s and of humanity in gen- 
eral. 

We cannot better finish this chapter than by giv- 
ing a list of the changes of price in looking-giaBEee, 
fi'om 1609 to 1862. 

In 1699 the coantesa of Fiesque gave a mauvaiw 
u-rre. which brought in corn for one mirror. 



» 
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according to M. Cochin, when we come to glass of 
larger dimensions. 

£ s. d. . I eta., in Qold. 

In 1702 a glass of 4 yards was worth 110 535 32 

In 1802* ** " 145 It. 709 30 

In 1862 " " 10 10 61 09 

* In 1802, after the revolution, and especially in- 1805, during th€ 
oontinental blockade, the prices were higher than a century earlier. 




Many peraoiis stjll believe that the ancients, who 
rejoiced in so many kinds of luxury, were inueh less 
advanced in the ordinary objects of life. To believe 
them, we ujigltt almost suppose that the earthen or 
wooden howl that Diogenes tlirew from liim as too 
luxurious (or at all events as useless, since be could 
driiik out of the hollow of liis hand), was the goblet 
gcjierally in use ; and tliat, ignorant of the art of 
preserving wines, every guest at the table pressed the 
grapes into the cup with hie own hands. 

By a few quotations from their own writings, we 
will endeavor to show that the ancients, who gave s 
god to the vine, were too good pagans to preserve 
and di-ink the gifts of Bacchus in vases unwortliy the 
majesty of tlic god. 

Did the ancients employ bottles and drinking 
gl.s,e8? 

To these two questions, which have been some- 
times answered in the negative, we would unhesitat- 
ingly reply : Yes, tlie ancients did use them ; for 
^gypt, that glorious old Egypt, lias left na bottles 
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made of simple glass, and others co^'ered ivitli wicker- 
■work or papyrus stalks. The lattci', which offer the 
greatest refiomblaoee to those used for Florenci: oil, 
are still used by the Egyptians under the name of 



If we pass over taaiiy centunes, during which 
there is notliing to prove that the raanuiKCturc of 
bottles hiid ceased, and come down to the EotnaDS, 
e shall there tind this siinilarity Btill more striking; 
.for, as we shall see, there are no longer merely glass 

(cls something like mir own, hut bottles identical 
iTwith tlioso we now employ. 

Four lines frum Horace ami a fuw words of Pe- 
"tronias will provu this : — 

" 1 wish to celebrate the anniversary, and this 
Jiappy day will make the uork and the seal of an 
amphora fly that was put in the smoke under the 
^consulate of Tnllus." * 

"They immediately bring glass bottles care- 
fiilly sealed; on the neck of each is a lahel, marked 
thus: ' Opiuian Falernian, f one hundred years 
old." X 

In these quotations, the namber of which we 

• ' CoraoJ to MiEcenaa,' ode tu., book iii., line 9. 

\ Tbe wunc of OpiiiinD Fulemian was given to the Falcmian wine 

^ mncia under the conaul.ite of Opiuius (jeiir of Rome, 634). Pliiij 

[book jv. eiiftp. ii!.) says lliat in hia amc some of tliis Fiiltrniim still 

sxIsCed. At [lint tiiuo it must Live been about two liuailred jenra in 

Ibe bottle. 
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could caailj have increased,* do wc not find the bot- 
tle, tlie cork, tlic wax that covers it, and even tlio 
label, to indiciite tho nature of tlic wjiie ? In fihori, 
we find tlie bottle as it is now used. 

From the antiquity of bottles mast we conclude 
that they have been uiiinterrnptedly in general nsu 
to the present day ? If their utility might lead us to 
think BO, the absence of any object of tlie kind, and 
the silence of authors on the siibject, refute that opin- 
ion ; for the two most ancient documents that we can 
quote are, first, one which mentions as the .earliest 
giass bottle iiictory in France, that which existed at 
Quicangrogne (Aisne), in 1200 ; and another (tha 
Roils of the city of Paris) which (1292) speaks of 
some one named " Macy, qni fet des bonteilles " (who 
makes bottles). 

If the former document leaves no doubt as to the 
sort of bottles, it is not tiie same with the latter. 
Tliia Macy may have made bottles of other materials 
than glass, for we must not forget that in the thir- 
teenth and fourteenth centuries the kings of Frant* 
used indisciiminafely, either bottles of enamelled sil- 
ver or simple leathern bottles, which, imported from 
England, were afterwards imitated at Paris, It even 
appears that a certain Jehan Petit Fay, a " merchant 
following the court" (1469), was commissioned to 
supply the court of Louis XI. with them. 

" Martial, ' Epigrnma,' books mi, cii. " If the wino of Spolott 
bad bccD kept Botue jeara in the bottle, fou would prefer it to ne* 
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It was, then, only about tlie end of the fifteenth 
»ntnry, or even at the hegiiminj^ of the sixteenth, 
that glasB-works became so nuiiierous in France as to 
replace leathern bottles by glass ones. 

MANOFACTOKE OF OKDINAKY EOTTLES. 

Silica, soda or potaah, lime, alumina, and oxide 
of iron, are the constituent parts of glass bottles. 

AJthongh the blower and boy are sufficient for the 
manufacture of sheet glass, two more workmen are 
required for bottles. 

The functions of the several woi'kuien are as fol- 
lowB. 

The gatherer takes some glass from the pot and 
i the blowing iron thus laden to an assistant, 




Fig, 19.— Msnufiioliiro of Bottles.— Frnporalii 



who, after having added a fresh quantity of glass, 
gives it a rotatory movement, by which meaim the 
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glass ball becomes lengtliened. The blower then 
takes the pipe, places the glass ball in an eaiihen 
mould surrounded with iron bands, blows, and this 
mass, just now so shapeless, becomes a bottle. 

The bottle is not yet finished however, for the 
bottom hiiB to be completed, the neck to be detiorated 
with the nanal sumll glass band, and the bottle to he 
marked with the stamp indicating either the glass 
maMnfactory or the nature of the wine. 

The first of these operations is performed by press- 
ing the lower part of the bottle with a conical instru- 
meut as soon as it comes out of the mould ; the sec- 
ond by winding a thick glass thread round the ex- 
tremity of the neck; and the third by adding aorae 
fresh glass at the side of the bottle and Btampingit 
with a seal. 

The claret bottles having flat bottoms are blown 
by the Hobinet pump, of which we have already spo- 
ken, in an iron mould with hinges, invented by M. 
Carillon. They are lighter than the usual bottles, 
and although they only weigh about one pound ten 
oimceB, yet they contain nearly one pint and a qaar- 
ter. 

France manufactures annually from about 60,000 
tons of bottles (each bottle weighing about two 
pounds three ounces), nearly 23,000 tons of whioU 
are for exportation. More than 10,000 tons are re- 
quired for champagne alone. 

Whilst fully admitting the great improvomenb 
lade in the manufacture of bottles by the slriU of 
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modern workmen, we must mention three i 




fects, tbeir opacity, tlieir want of elegance, and inva- 
riable uniformity in shape. These defects, which 
doubtless were greater formerly than at the present 
time, induced the Italians of the sixteenth century, 
who sought elegance, color, form, and artistic work, 
to banish these ead-lookin^ bottles from their gay 
feasts, and to replace them with splendid bottles of 
thin colorless glass, decorated, eonietinies with a light 
gold lacing, sometimes with fine arabesques in col- 
ored enamel, tlirongh which the rich colors of their 
generous wines might be seen. 

From our love, or rather our grateful veneration 
for the artists of past times, who, as true and ititeUi- 
gent pioneers, have prepared the way in all the arts 
and in every trade, it must not be thought that we 
are indifferent to the present state of manufacture or 
doubtfiil of its progress. We would only declare 
war against bad taste, against certain inam].faKfcMx«t^ 



182 WOKDKR8 OF OLABS-MIAKINO. 

who encourage it, and also against tlioee lovers of 
antiquity who dcDj the progress. 

Wg declare war then to the bad taste which so 
often prevails in al! classes of society, which calls 
grace what it only affectation, riclmess of coloring 
what is only a monstrous assemblage of colors, and 
onginality what is only singularity ! 

War also to the nianofatitiirers who, shamelessly 
deserting the standard of art, debase tlicmselves sa 
far as to truckle to the bad taste of the public I 

As for the exclusiye adiiiirei-s of antiquity, al- 
though the wrong done by them is of a totally differ- 
ent nature, for it is derived from whatever is most 
noblu in our sentiments, the woreliiiJ of memorieB, 
must they not be accused of conspiring against mod- 
ern industiial art, not only by denyhig ita progress, 
but also by constantly affirming its inferiority to past 
ages^ 

And this, too, at the present time, when artistic 
instruction is more widely spread than ever, -when 
manual dexterity has attained an extraordinary de- 
gree of excellence, and when chemistry Buppliea 
niateriaJs far BU|ierior to those whicii were fonnffl'ly 
nsed 1 No, we may honor the efforts of the ancientfi, 
and admire their works ; we may recognize them m 
our masters ; hut let us not forget that notwithstand- 
ing the progress wo owe to them, and the improve- 
ments made by the laborers who have succeeded eacli 
other for ages, we shall always have to work in tli 
field of intelligence, for in the sciences, the arts an 
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manafactnres, the on]y ^oal tlmt can lie assigned is 
what man will never reach — perl'ectiou. 

To prove that industrial art lias not degenerated, 
we shall offer tlic reader a specimen of a glass jug 
which, certainly from its lightness, the elegance of its 
shape and its extreme limpidity, will, we hope, he a 
convincing proof that there still existe in France some 
manufacturers who make noble efforts to lead the 
public taste towards the beautiful. 

This glass jng (Fig. 23) which certainly may bear 
comparison with any Italian production, was made at 
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the crystal works of Cliehy-la-Garcnnu, in 1867, and 
it is not hy any means a solitary example, as there 
are many othera as remarkable, which we shall hope 
at a proper time to place before the reader. 
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Ab we have already described the method oi' mak- 
ing ordinary bottles, we sbail now nceupy onrselves 
with that used for vases, or bottles having a handle 
and foot, for we wiah to confute an error generally 
received, that tliese vasea are obtained at onee by 
means of a mould ; while, on the contrary, they re- 
quire three manual operations, one corresponding to 
each of the distinct and very different parts forming 
the vase, the body, the foot, and the handle. It is by 
taking the vase to pieces that we shall prove it. 

The design of the vase being given, the glass- 
maker takes from the pot with his pipe the amount 
of glass he conBiders,neceB8ary, and then marvers and 
blows it. A.a soon as tlie form (generally ovoid) ifl 
obtained, a second workman fastens to the lower part 
of the vase a piece of crj'stal which has been shaped 
by him to form the foot. Tiie vase, which is still 
incomplete, having been again heated, repaired, and 
the neck widened and cut with the shears,* a third 
workman, who has prepared a tube of tlie shape de- 
sired, fastens it to the body and thus forms the han- 
dle, wliit^h completes the vase. 

This is the method of making them, very diffe^ 
ent, as may be seen, from the generally received 
opinion. 

• Glass in u mnlleable state ninj' be cut very on.«Uy with oniinori 
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QOBLEIB AND DEINSINO-GLAB8ES. 

Afteh bottlea we como to goblets and drinbing 
glasaee, wliich, although tbej diifer in form, name, 
and sometimes in material, especially those of olden 
time, are nevertlielesa ali employed for the same pur- 
pose. 

As, since the beginning of the world men most 
always have drunk, and as there have always been 
some who loved the In^curiea of the table, it must be 
admitted, not only that the more refined did not drink 
out of the bottle, but also that Diogenes,* who threw 
away hia bowl (thinking it more convenient to drink 
OQt of the hollow of his Land), did not found a 
school. 

The probable use of goblets and glasses being ad- 
mitted, let us endeavor to confirm it from liiatory. 
Solomon (Proverbs xxiii. 39, 30, 31) is the first writer 
whose authority we shall quote. " Who hath redness 
of eyes ? They that tarry long at the wine ; they 
that go to seek mixed wine. Look not thou upon the 
wine when it is red, when it giveth his color in the 
eup." 

' DiogencB, bom M Sincipe (Asm], IIB m.o. 
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Since the time of the wise man who lived a thoa 
sand years before Christ, glass tnips have been in use, 
for we find tlieiii used in marriage cereinoiiies amongst 
the ancient Hebrews. The bigli priest presented to 
the husband and wife a cup filled with wine, which, 
after they hiid both sipped from it, was broken to 
atoms.* 

Having only to occupy ourselves with glass, we 
mnet, for fear of going beyond the limits markeil ont 
for us, leave on one side the gold and eryBtal gobleW 
— whieii from the Homeric ages bad been used eithfif 
in sacritiees or in feasta — in order to mention as brieflj 
as possible the struggle which glass had to sustain 
against these two rivals — rivals the more dangerous 
as the richness of the matei'ial at that time, as well 
as in onr own, was, and always will be of great im- 
portance in the estimation of mankind. Conseqnent 
ly the struggle was long and stubborn, for if tin 
cause of the gold and crystal goblets was eiiergetiiV' 
ally snstained by the partisans of ancient cu6toni% 
other enthusiasts, less CLmeeiwative, sang the praiw 
of the more recent invention, 

Tlie triunipli of glass appeared certain, when BD^* 
denly confusion entered the camp of the progression- 
ists. Some wished that the purple glass enps, wtiicH 
were m;idc at Diospolis and Alexandria, should b* 

■ Tliis cercmnny, which is still praotiBeil, is a Byir.bol of Ihe fnfi 
;ty of human nature, whith iHiiiah desfribes oa follows : " Tlic p* 
witheccth, the lower fadctli, but Che word of out God shall sund d ■ 
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BxclaBively adopted, whilst othei'B voted for those of 
which Yopiscua speaks in the Life of Satuniinus, and 
which wei^e made in Egypt in various colors. 

Keithi?r party beinjr willing to niaku the least con- 
cession, the cause of the glass tups would have been 
■perhaps lost for ever, or at least for an indefinite pe- 
riod, when a third party, profiting by the eont'uaion, 
pi-oelaiincd the introduction of transparent glass, 
finch are in fact the words of Pliny when he says, 
flpeakiug of glass (Book xxxvii. Chap. 87), " No ma 
Brial is more easily handled, or takes colors better 
but the most esteemed is colorless and transparent 
glass, because it more resembles crystal. It has even 
Lperseued metal drinking cups," 

Transparent glass having thus gained the day, let 
I remain at Rome, whither we have been brought 
by Pliny, for we shall hnd there one of the moat 
meient specimens, not of cups but of drinking glass- 
Let the reader refer back to Fig. 6, on page 29, 
and he will see that the atieient Romans, whilst per- 

s using only cups, had iiowever also some kinds 
of glasses very similar to onra. If this specimen be 
not 6u9icieut, we can quote tliree linos of Horace 
(Satire IV. Book ii.), which will not leave any doubt ; 
for he says, 

" Magna movet stomaolio TaaLidia, sen piicr unctis 
Traclavit caliceiii nianibus, dum farta ligurril, 
SvB gravis veteri crateriE liiuus Bdhaait." 

rbe lines, moreover, ' 
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wben he says, in his description of a ridieiilotis repast, 
***** *■ 

" Ou ■ port6 pnrlout dca veiTCs a In ronde 
OA les doigU dca liiquai?, daus la craaee trac^l 
T£niaignDitiit par icnt qu'on tea avuit rinc^" 

The use of drinking ghisses, which the Romans 
doubtless received fi'om a more ancient nation, soon 
Bpread tliioiighout Europe, and to such a degree thst 
glass-works became very nnmeroiis. 

Hot being able to follow here step by Btep the 
BiiccesBive pcrioda of the establishment of even the 
princfpal centres of glass manufacture, for this would 
carry us nnich too far, we must content ourselves 
with pointing out the principal difference which ex- 
ists among them in the quality of the glass, in tlie 
shape, and the most usual style of ornament. 

OERUIAN GLASS. 

Gorman glasses, of a greenish or yellowieh color, 
are generally of a cylindrical shape. An enamelled 
painting is nearly always to be found on tlie outside, 
representing either portraits, or more often German 
coats-of-arms (Fig, 24). 

Passing over the ordinary glasses, which, with the 
exception of the style of ornament, are very Bimilftr 
to those which we use (iillhough iilways of an elon- 
gated cylindrical shape), we will occupy our attention 
only with those enormous drinking glasses {loitdef 
leommen) which, if they were mounted ou carriages, 
might be taken for cannons. 
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We have two swfc difcreat lajlaiitiout of 

of the tei^criom m at iu GcfiBaaj, tfaat we tliink 
t Becesearv Iu give lihefn bodL Tlie fiiUoviog U 
roin Hoiitai^iie (.San*, XtV. it. CLtp. 9, i£r f *^ 

'^ Anacharsb* was B4UiTts«d thai the Greeks at 
he end of tliar rqioat dr^nk ont of a lu^er »li 
lian at the bcginnhi^. It i:-. I im^ine, for ibe sa 
easoa that ibe Gorauts ilo it, who, after iliitit 
MDmence their r^nlar drinkiu^ i>oot&'' 
^ According to tbe^ wonJs, the leUdfrlvmmi 
rould nieaa iiolhing cl^e thati the cup coDtainioj 
oup fh ffrocf, whicli each ^est took at tlie end 
be repast. 

WithoBt pretending to doubt the capacity of 
German stomachs, we yet i>refer the nee dictated by; 
he lueaniiig of the word- The literal translation m 
he woid wlederkommen i& to come had, and vre wii 
ry to prove the real nse by facta themselves. 

A wieiierhmnmen containing sevcrnl pints wa»' 
)!eseiited, at the end of a feast, to the host, who nfter 
laving dmiik ont of it, passed it to Ids right-lmud 
lelglibor, who in his tnrii, after having sipped fi'oiii 
t, presented it to the next pereon, and so on, until 
ill the guests, who were generally nnnieioii8, lind 
Ironk out of the wiederkomTnen, which tame hitch to 
^e host empty. 

This not very alliii-iiig custom, which jHU'hapa'l 

riiugoiies Lnt-rtius, ' Life of AimdiaralB,' i 



^ 

•^ 
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would be very little appreciated by us,* is still in nse 
at Bruges, for we read in a newspaper of thiit tuwn: 
— " In the Fleinisli taverns, the lioatees and the bar- 
maids never serve a full glass without taking a sip 
from it, and wishing your good health before present- 
ing it to you," ■ 

This custom dated back as far as the time of tie 
Spanish sway, and was continued during the fivil 
wars wliicli tor so long ravaged that unfortnnate 
country. At that time [>oison was ofen concealed at 
the bottom of the glass. The passing round of the 
Flemish glass and the wiederJcojnmen, which might 
have had the same ori^^in as the former, was then 
only, 80 to say, a inuinontary assurance of safety 
given by the host to uach of his guests. 

Besides, the custom of drinking all ronnd out of 
the same glat^s at the beginning of the repast is not 
modem, for Hoi-ace gives us to understand that it 
was in use in hia time, when he speaks of the coppa 
magistra (very large glaiis). 



The glass of Bohemia is certainly among the finest 
that is maile at the present day. Although, in order 

■ We haTC junt been lold bp a German tlint this custom has been 
■bolished in good soclet;. Only EtucienlK, at the end of their m«>li| 
pasi round a hirge horn filled irith vine, Trom nhjch each one drinkl 

[At saiDU of the dinners of tlic city componica in London, the ni» 
torn of passing round n lov^ng-cup still prevails, but this cup is get- j 
fTnUy or«j]vcr, and is alwaje accom^aoied b; ■ napkin. — Tbakblauhl] J 



1 
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to displaT its qnslinr and dMnoH, it mUmb hw lay 
external eolur, ii lus a s^de of oniaiuetit vbkh it 
pticaliar tu it«clf; we refer to the engraved oUjects 
vliich are oh^erv^ble oo k majority of epeciuiutiA 
(Fig. 32, p. 167 1. 

In order to avoid useless re|>etiliuns we n-fer *iur 
readers to the article on •" Cutting and Enyraviug," 
&e.y where the varion= processes of viigraniig ou 
glass wHl be found fhllj esplaiued. 

VKXkTTAK AND PBENCH GLASS. 

AUhongh the drink ing-glasses of Germany appear 
to have all heen formed in the same tiioiild, itiul in 
Bohemia the ornamentation is unifornil)' prudiicet) hy 
engraving, this is far from being the caae in Ituly. 
For there, thousands of varied shapes show tliat each 
artUt, imbued entirely with his own individual idDit. 
far from imituting his neighbor's works, ondeavoi-a to 
produce a fantastical, sometimes even an absui'd sin- 
gularity, bordering on the impossible, hut noiirly 
always carrying with it ihat ck'gani:o, that slanip uf 
originality, which pleases and fHSciuates so niueh. 

We will give a few isxatnples of those sliapos. 

Tlie first (Fig. 25) reprcecnts a glasa of wbiuli the 
bowl, composed of five bosses, one above another, of 
gradually increasing dimensioMB, rests on a stem deco- 
rated on each side with a dragon with a crested head 
of white glass, whose enfolded body is formed of a 
twisted cane in latticinio (eleven inches in lioight). 

Although the middle part of the second syecimwi 
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(Fig. 26) 
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is suiutwhat eimiliii' to thu forme 


r, thwte- 
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c entirely disappears in llie etiape, 
in the color of tlie bodios oF the 
rinc-r they iverc mill; white, here 
y three tlireada of ciiiimelled yell 
and the cresto of tlic driigona in t 


dragons. 
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le former 
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are white, while in tbe Utter tliev arc of liliic 

The third glass (Fig. 27) has no ro&cinblniico U\ 
the preceding ones; the funn is entirely diflervnt, ihu 
bowl consists of a whiti; glass cup waved by gcnilo 
I flames of light blue set oft' lij eti-eaka of white ; hdiI 
instead of the dragons, which aro almost traditional 
in Veneti»D glass, the red and whito spinil stum in 
decorated wiih a large flower with six |iiHijccting 
petals of a pale blue color, similar to thnt of tlio cup, 
and supported on either side by ii^u largo loavue of 
an opaqne yullow glass, separated in tlio middle by 
another leaf of a very deep bine color. 

In spite of these nnqn est! enable merits, Venetian 
glass has had and still has calumniatoi's, who rcproauli 
it as being not only of little practical ntility, but even 
impossible to nse. 

If among these objects of art and of curiosity we 
t wished only to tind (lomnioii drinking glasses, snch as 
! ordinarily use, if, in a word, practical nse is-lho 
sole thing which oiight to be valued in this world, 
then certainly the objections wonid gain the day ; but 
before entirely condemning such a style of manufac- 
ture as this, it is indispensable to know for what use 
the object has been made. We will endeavor to point 
out the ori'or on which the reproach against Italian 
glass rests. 

From the distorted shapes, from the excrescence 
of flower ornaments, from the projecting appendages 
of animals heaving on their heads largo crei 
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•With the pxceUaa ; * in eliurt, from tlie absolute ii 




isaibilit.y ol' iniiking ordiiiiiry use of these glasses, 

■ Tbc pTu-tllnx id a pair of tangs used while the glass ia sUll In > 
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iinist -we not conclude that tbc Venetikti/ not only 
liad otherts of a more comiTJon descriplioii, liiit iiL^o 
tliat tliosc eliiboratc worka of wliich we have bucn 
tneiOdnc; were at that time Tvliat tlioy arc now, eimply 
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drical torni wiiicli we bo commonly use, it was very 
desirable to tiinl an intermediate kind, and tliia was 
■ the more difficult as the problem was to unite two 

verv distinct qualities of Venetian glasa, namely, 
ornament and use. 

In spite of unheard-of diftienlties which will 
always be found when we endeavor to unite these 
two diametrically opposite aims, it ia however impos- 
sible to deny that the problem has been solved in 
modern times ; for not fiatisfied with having substi- 
tuted clear and tight crystal glass for the yellowisii 
glass, filled with streaks and bubbles, of the ancients, 
the moderns have also learnt how to give to their pro- 
ductions those t'orniB at once pure, slender, and prac- 
tical, whicli are the realization of that great van- 
quished difficulty — useful ornament. 

In order to allow the reader to judge for himeelf 
whether there is any exaggeration in what we have 
said, we give an illustration of three glasses as types 
of this beautiful modern glass, of which however we 
have already seen one example, in the glass Jug on 
page 13T. 

Leaving the qnestion of artistic utility to the dis- 
cernment of tlie reader, and putting on one side all 
national strife, we must now combat an oft-repeated 
assertion — an assertion which goes so far as to deny 
the origin of the two Tenetian glasses represented in 
Fig. 29, under tlio very specions pretext that cham- 
pagne glasses could not. have existed in the aixteentii . 
century, for the simple reason tliat champagne itself 
did not exist at that period. 



r 
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Ono of tho glasses ia entirely in latiictnio filigree, 
[Cnt in diamoiiLl pattern ; the otlier, wliieh is colurlesB, 
^ decorated towards tlie foot with thu body of a fan- 
|tnetic uniinal. 




The depth of tliG first is ekn'tin inches, and that 
I'of the latter ten inches. 
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To be able to deny that tliese higb glasses were 
need in the sixteenth eenturj-, it would Le necessary 
to prove that the art of fermeTiting wine was then 
iinknown, and also that of making effervescing drinks, 
whicii it would have been customary, considering 
iheir resemblance to our champagne, to drink out of 
tall glasses. But in order to verity the date of thu 
manufacture of these glasses, which we have styled 
champagne glasses, it would be sufiiuient to find even 
tbe smallest growth of champagne at that period: 
tbis would be enougb to baffle our adversaries. Wo 
have therefore consulted various writere, and Lave 
found the following passage in the work of Coutaiit 
cVOrville {Precis d\ine histoire generate de la vie da 
Francois, page 66), " In the sixteenth centurv the 
wine of Ay was so renowned, that the Empcrnr 
Charles V., Pope Leo X,, Francis I., and Henry 
VIII., king of England, songht after thisTviiie nsit 
rca! nectar ; and there is a ti'adition in the ])rovincu 
that each of these great sovereigns bought a piece of 
gronnd, with a small house, at Ay, whence a wine- 
dresser in their employ sent them every year a sup 
ply of this rich wine." 

There being therefoi-e no longer any doubt either 
as to the age or tbe prohable or possible use of these 
two glasses, there only remains to give the readers 
specimen of the French art during the sixteenth cen- 
tury. This glass (Fig. 30), which is to be found in 
tbe collection bequeathed by the late Mr. Felix Slade 
to the British Museum, is certainly one of the most 
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reiTjarkable whinh we know, both as regards its sliape 
and rtie enamelled painting w ith wbiLli it ia decorated. 




On the (iiip is tht; portrait ot a nobleman in the 
coBtume of the period of Henry II. of France, wlio 
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is presenting a bouquet to a lady, and in order thai 
there may be no doubt as to liia meaning, we have 
IE SVIS A VOVS written on a scroll. Kot wisb- 
jng, as it appears, to be behind-hand in uonrtesy, the 
lady holds a padlocked heart hearing the following 
words, MO CCEVR AYES. In a third compart- 
ment is a goat ijjouc), forming an allusive coat of 
arms, explained over again by the legend round the 
top part of the glass: IE SYIS A VOVS-JEHAN 
BOVCAV ET ANTOINEITE BOVC. 

The rarity of these glasses, especially those with 
figures, is explained by two reasons, fii'st, the high 
price of the painting, secondly, the dissimilarity 
among them ; for these glasses, bearing the portrait 
and often the arms of the owner, and being only used 
by hini, have very rarely a fellow. 

A French jiroverb, toiiud in Rabelais, " Toi0ouri 
souvient d Bobin de sex ^ules" * is held to affurd 
presumptive proof that a kind of drinking-glaas of 
large capacity was formerly known as a "flflte," 
"flutes" being still a familiar French expression for 
toping or drinking hard. Robin appears to have 
been a toper, who prevented hy the gout from con- 
tinuing Ilia former excesses, is unable to forget his old 
friends, the "fliites," or capauious drinking vessels. 
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CHAPTER VII. 



ON O L A BB 



The means of fixing gold to the outside of a glasH 
were perliaps known and even practised Ijy the an- 
cients, who understood a much more difficult process, 
namely, how to mix gold with tlie glass ; but in the 
absence of actual examples of bucIi woi'k, we wilt 
content ourselves with giving the method employed 
at the present time, which, with very little difference, 
liiuflt be the siime as that which was formerly used. 
In order to fix a gilt decoration on a glass, a certain 
quantity of gold must be dissolved in aqua-regia, 
"When the gold is dissolved, the solution is treated 
either with potash, or better still witii sulphate of 
protoxide of iron. The precipitate which is formed 
16 thrown on a filter, and when mixed with a very 
small quantity of calcined boras it is reduced to a 
paste by means of sjiirits of turpentine. 

After this paste has been applied to the glass by 
a brush, the glass is exposed to the fire of a mufSe, 
which volatilizes the spirita of turpentine and vitri- 
fies the borax, 

The gold thus firmly fixed on the glass is bur- 
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iiialied firEt bj means of blood-Ktone. and aftorwai-ds 
with agate. 

Tills metliod of gilding is, moreover, precisely tha 
eanie aa that used for gilding porcelain. Since we 
arc speaking of gilding hb ii&ed for ornanieuting 




glass, it will not lio out of the way to mention aft- 
other mode of working, whidi is very rare and much ' 
more difliauU to he explained ; for although everv 
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one agrees as to the manner of tlie exterior applica- 
tion of gilding, which we have just explniiicd, it ia 
certainly not so with regard to the work of which we 
i)g to speak. 

The article in question is a glass jng of Tenetian 
man It fact n re, which is decorated with pai'ticles of 
gold in the glass (Fig. 31). 

The explanation of this kind of work, which, we 
repeat, is very exueptional, has for a long time en- 
gaged the attention of the most competent jndgea of 
the matter, and up to the present time doubt still ex- 
ists ; for, according to some, the gold was mixed with 
the vitreous paste when it was still in the crucible, 
whilst, according to others, the gold dust was not 
sprinkled over the glass until it had been blown into 
shape. 

Since tlie subject is still open to discussion, wo 
may he allowed to give our opinion on one point, 
which wo think has not been sufBcicritly cousidered, 
viz., the complete emoothness of tlie vase. 

If we admit tiiat tlie gold was simply applied to 
the glass whilst it was still malleable, tlioro must 
nefifiSBarily have resulted a. certain appreciable uu- 
evennesB, if not to the sight at le;ist to the tench. 

As tbe vase in qnestion has not the slightest 
roughness, we mnst endeavor to find out in what 
manner this suifuce can hm'c been made so smooth, 
that no unevenness whatever can be i'elt. 

There are two ways of producing tiiis rosnlt, 
which, although they are kliU'ercnt in exL-ention, pro- 
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dace the same result. Tlie one consista in sprinkling 
gold dust over the lump of gUss the moment the 
Bhape ii obtained, whilst the other is by rolling this 
same lump of glass on & uiarver covered with gold 
dost. 

The lump of glass being covered with gold by 
either of these pi-ocesses, "we have only to explain by 
what means gold may be rendered imperceptible to 
the touch. This appears to us to consist solely in a 
covering of very finu transparent glass, which, ap- 
plied to the outside of the glass, encloses, bo to 
speak, the gold dust between two eaeingB. 

It is useless for us to enlarge further on this easy 
process, which is employed at the present time in the 
raatiul'ictUL'e of glass of several colorsj called double 
glass. (See the chapter on Glass of Two Layers, 
page 1Y3.) 



CHAPTER VIII. 

GI.A8B ODTTINO AND ENGKA\TNO. 

. Wk have previonsly seen that the art of mould- 
ing, cutting, and engraving crystal glass dates back 
to a very remote penod, for Pliny (Book xxwi., 
Chap. 66) tells us that " sometuiiea glass was blown, 
sometimes fashioaed on a wheel, and Bonietimea 
chased like silver." 

Tlie antiqnity of tins art being thus ascertained, 
let ua paaa over many centuries and come to the 
present time, in order to see wliat means are em- 
ployed in our days. 

1. GLASa COTTINa. 

Glass cntting, which genei^ally eonMstB in the pro- 
dnction of ornaments in relief on tlie outaide, is dons 
by means of four vertical wheels wiiieh are suecee- 
Bively used, and are set in motion either by the work- 
■ man's foot or by ateam power. The first of these 
wheels is made of iron, the second of sandstone, the 
third of wood, and the fourth of cork. 

On the iron wheel wlien set in motion, the work- 
man throws from time to time some sand, which ia 



1(14 WONDERS OF QLASS-MJlEINO. 

moistened fey means of a little wooden ti'ough placed 
above the wheel, which lets water drop on to the 
sand. 

The first operation of rough cutting being finished, 
the iron wheel is snccecded by the sandstone wheel, 
which is more lightly applied, and adds another de- 
gree to the process of cutting. This wheel is then 
followed by the wooden one, on which the workmen 
throw by turns, sand pulverised by the two preeedins 
operations, very fine emery,* and lastly putty pow- 
der.t 

The process of cutting is finished cither by the 
same wooden wheel sprinlclcd with dry tin putty 
and covered with a piece of woollen stuff, or by 
means of the last wheel nf cork- 
As we have seen then, the cutting of glass ia 
done by grinding it either on the plane and lateral 
sides, on the cylindrical part, or oven on the edges 
of the wheels whilst iu nnotion. 

In consequence of the process of decoration cost- 
ing, aa is seen, a very groat aruount of labor, cnt 
glasses are alwaj's veiy dear, and for this reason a 
cheaper method lias been discovered by which they 
can be roughly imitated. The following is the pro- 
cess employed in order to obtain this economical 
result. The glass is first blown in a mould, having 

* Thin minerfil, prinfipikll? compoBCd of aluinint, takca its nuna 
from the Cape Emery (Isle of Xnioa), where it £i extracted in conaid- 
•rsble qnantities. 

f Faltj powder is a mixture at oiidc of lead and tin. 

f 
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[□Hide the design which is required, and the cast thus 
obtained is finished on the wheel. 

It nan be understood that by this process the 
costly labor of cutting being very much advauced 
by the moulding, the niai lufiicturer obtains a very 
great economy in time, labor, and even material, 
which allows hitn to otter to tbo pubUc objects at a 
relatively moderate price. 



n. — ENGKAVIXO OS GLASS. 

Although engraving oa glass |iroduecs a result 
precisely opjiosite to cutting^ since tbo work of tbe 
former is cut in, whilst by that of tbe latter orna- 
ments in relief ai-e generally produced, tlie maimer 
of execution is very similar; lor both are executed 
by the aid of a wheel, with cci-tuiii differences, which 
wc think it necessary to mention. 

Ioste:id of using the wheels which, in the cutting, 
grind the glass, tlie engraver of ghiss employs a spin- 
dle which, tcriiiiuating in cither a tempered steel or 
flint point, is li.xcd to a small drum worked by a 
crank. When set in motion the workman takes tbe 
object which he wishes to engrave, iind following the 
outlines of tbe design lightly traced out, ho presses 
tbe glass more or less ag.iiiist tbe point of the spin- 
dle, according to the depth of tlio engi'aving re- 
quired. 

Tlie difficulties of tliis work, which, as may be 
imagined, requii-es great sleight of baud added to 
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ioiig practice, can only be appreciated when those 
works are closely examined on which the artiat has 
engraved the moat coniplicated scenes on a very 
small space. 

It will be well to mention here what M. Labarte 
says on thia art ; — 

" From the commencement of the seventeenth 
century, certain glass manufactories in BoheiDia pro- 
duced vases of a correct shape enriched with en- 
graved ornameiita, repi'esenting seeres and very fre- 
quently portraits. 

"Distingiiiatied artists were employed in Ger- 
many and Italy, in apite of tlie fragility of the ma- 
terial, to decorate these vases, in imitation of those 
ill rock crystal, with ornaments and arabesque sub- 
jectB, remarkable for their composition, their purity 
of design, and their elaborate execution. Many of 
tliese beautiful engravings deserved to have been 
made on a less fragile material." 

Whilst stating here that the art of engraving on 
glass has been brought, like all hand labor, to a very 
high degree of perfection by the Bohemian artists, it 
mnst yet be acknowledg-ed that amongst their moat 
beautiful productions a certain degree of monotouy 
is always to be found, resulting in a great measore 
from the multiplicity of lines engraved so close to 
one another, tliat it might almnat be tliouglit tliat 
the talent of the engraver consisted in placing the 
greatest amount of engraving in the least possible 
space. It certainly shows a relative talent; but wai 
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the aim of engraving on glaaa, namely, to decorate, 
attained? The Frentli artisia thought not, and aban- 
doning the Eoheiiiiaii eomimsitiong, ihoy substituted 
for the castles, the nobles, and peasants with their 
microscopical sheep, interlaced flowciu, wiiich, by 
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, their varied compositions, offer, as may be conceived, 
L much more pL-asing and luuiinoiis eiiect^, aitd ci-eate, 
r BO to speali, a nnw art. 

The engraving which we give (Fig. 33) and which 
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doubtless supports what we have said, is a copy of a 
little flagon emanating from the glass works at 
Clichy. 

Wo have seen that mannfacturers succeeded in 
making cut glasses popular by means of a prelimi- 
nary blowing ; there are also imitations of engraved 
glasses, and the following is tliu method of making 
them, as described by M. P6]igot. 

" In order to engrave on glass, fluoric acid is em- 
ployed in either a gaseous or liquid state. It is pref- 
erable to use it in the latter form. The fluoric acid 
is prepared by the ordinary process, by heating in a 
leaden retort one part of pulverised fluoride of cal- 
cium and three aud a half parts of concentrated snl- 
phuric acid. Tlie acid is diluted by a third or half 
of its volume of water, and is kept in bottles of lead, 
or, what is better, gutta-percha. 

" The glass is coated with a varnish of wax and 
turpentine, which is applied hot by means of a brush. 
For designs which should present a certain aoionnt 
of fineness, drying linseed oil is used. 

" Tlie design is traced with a point, in the sama 
manner as etching. The transparency of the vamfeh 
of linseed oil permits it to be easily traced. TliB 
part covered with varnish is coated with wai, and 
the acid is allowed to eat into the glass for a long or 
short period, according to the depth of the engraving 
required.* The varnisli is removed by washing it in 
water and then in diluted alcohol. It is unnecessary 
• Dome le9ons aur I'Art cic la Vcrrerie, pnge IB. 
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' to add that tlie glass Is only touched in those parts 
which have been laid bare bj the engraver," 

As it is impossible, whatever amount of care may 
be taken in this cliemical operation, that every part 
a by the acid should have the sharpness an 1 
clearness of line given by the point of the tool, it 
■will always he easy to distinguish the wort done by 
the hand of man from that (lone by the acid. 

Thanks to M. Peli^ot, the question concerning 
these imitationa of Bohemian glass being settled, let 
BB mention, still under the guidance of this writer, 
those other glasses which, na they are decorated with 
Jjght designs in mitation of muslin or lace, cannot 
iccount of their exti-eme regularity be made by 
the hand. 




" M. GuGNON, ^of Mctz, applies to tlio glass, cov- 
ered with a very ligbt coating of essence of turpen- 
tine, an open-work design in iiiotal or on pai>er, 
representing lace, &c. lie then Bifts a tine powder 
t.f ftsplialte and mastic over its surface. The pattern 
is then ciirefuliy taken ofl', and tlie glass is slightly 
heated, so as to melt the powder spread in tin 
terstiecs of the design, whieh aru thus preserved from 
the action of the acid, which is now allowed to cat 
into tlie glass during thirty or forty minutes, and 
only takes effect on thnt part of the glass to whicb 
the pattern of the design liad adher-eU. 

" This process is very j-apid, and by tliese means 
two workmen can engrave in a day about twenty 
superficial yards of glasB." 



CHAPTER X. 



OH GLABB 



OF TWO LATERfl. 



Up to the present time we have only epoken of 
!;las8 wkicli is throughout of the st.me color. 

The skill of the anfiunts however did not stop 
there, for not content with being able to produce pre- 
cious Btones ill artifiuial monochromes, they even hc- 
cnme able to imitate one of the most rare works of 
I creation, the onyx, whith, as is well known, ia a stone 
I composed of two or throe layers of different colors. 
|. Tlie Louvre collection possesses several splendid 
I objects of this description, extremely rare and not to 
I be found now-a-daye, 

Before placing before the reader the illnstration 
of tlie Portbmd Vase, which is tlie most beautiful 
I example known of glass of two layere, and before 
narrating the history and misfortunes of this chef- 
d'ceuvre, let ns say a word on the method employed 
in obtaining glass with two distinct layers. If a 
glass-maker wishes to make a vase or anything of the 
kind with altemato white and red streaks, he begins 
by taking on the cod of his blowing iron a small 
qnantity of white glass which he rolls on the morrer. 
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This being done, he tlien dips this white gla^ into & 
pot containing red glass in a state of fusion ; this lat 
ter glass being thus finely coated over the former, the 
workman blows the object, and giv^ea whatever form 
he wishes to it. 

"When this is finished, the next thing to be done 
is to make the white glass pai'tially reappear, which 
has been totally hidden by the red. 

This operation presents, as the reader lias doubt- 
lass already foreseen, a very grtjat resemblance to 
engraving on glass (page 165), In the latter proceaa 
the work consists of tracing a design by cutting away 
a part of the vitreous matter ; in the former, where 
the glass is composed of two layers, the method ia 
exactly the same, sinee it is only necessary to remove 
certain portions of the outei- layer iii order to make 
the under one reappear. The resemblance of tliese 
two processes is the more remarkable as the three 
same agents, namely, the flhit, the wheel, and fluoric 
acid, are used in each of these arts, 

As regards the method of cutting away by flint 
aTid the wheel, and eating away by acid, the reader 
will understand, without it being necessary for ns to 
explain, that, in the two foi-mer processes the flint 
and wheel only touch those parts wbieh are to be 
taken away ; and also, that in the process with the 
acid, these are the only parts which, as in engraving 
on glass, are not coated with a varnish of wax and 
turpentine to neutralize the incisive effect of the acid. 

We could not better conclude this chapter ol 
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I glass of two layers than by giving a. description of 

that wonder of wonders, tlie vase designated by the 
I archieologista snccessivety under' the names of the 
Barberiui and the Portland Vase (Fig. 34). 

A few words will explain the ongin of the two 
names. This vase, found about the sixteenth century 
in a marble sarcophagus in the eiiviroiis of Rome, 
after having been for more than two centuries the 
principal ornament in the gallery of the Princes Bar- 
berini at Rome, was bought at a sale by auction by 
the Duchess of Portland, for the sum of eighteen 
hundred and seventy-two pounds. 

Although the legitimate and sole proprietress of 
this chef-d''Buvre, the duchess, who doubtless did not 
recognize the right of hiding from public admiration 
Bueh a unique object, lent tliis vase to the British 
Museum, where it is etil! to bo seen. Thus it was 
preserved, admired by all the world. One day, how- 
ever, there nearly remained nothing more than the 
resemblance of it, for a lunatic named Lloyd smashed 
it in pieces by the blow of a stick. Tliis injury, com- 
mitted by a madman, was repaired by an artist in 
Bueh a manner and with such skilfulness, that it ia 
impossible to distinguish the numerous places where 
it ifl joined together. 

This unique vase, which is supposed to have been 
made in the time of the Antonines (about 138 years 
B.C.), ia composed of layers of glass one over the 
other. The lower one is of a deep blue color and the 
other of opaque white, so that the figures stand out 
in white on a deep blue back-ground. 
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These two layers lying one over the other ao 
Diiicli resemble an onjx,* that for a long time the 
archreologista described tliis vase as being an ancient 
cameo ;t whilst it is now well known that it is, as 
we hare just said, a glass vaso composed of two lay- 
ers. 

But altliough the material ia perfectly known, we 
cannot say as mueli regarding the anbject which it 
represents, as anthorities etill differ on this point, 
We will quote here wliat JliUingen says witli regard 
to it ill liis Montimeiiis itiedits, vol. i., page 27. 

"The Portland vaso represents (No. 1) the mar- 
riage of Pelcns and Tlictis. The" woman seated, 
holding a serpent in Iict left hand, is Tlictis, and 
the man to whom slio is giving her right hand ia 
Peleiis. The serpent recalls the diflerent trans- 
formations by means of wliicli elie reckoned upon 
escaping marriage. Tbo god placed in front of 
Thetis is NeptLinc. A Cupid liovcrlng above them 
in the air nnites the two lovers.' The portico bty 
hind Peleiis probably signilics iho palaco of that 
prince, or else tlie eanttnary in-wbich Thetis reccired 
divine honors, 

" On the reverse (No. '/) Tlietis is again seen seat- 
ed, holding a torch downwards, an emblem of sleep. 

■ From the Greek Sri'E, finger-nfliL A spccips of very fine igsM 
•hich ia comiiascil of pnralli-l tnvcra of dlfFtTent colors, ono of irhich 
reacinblea tlic milky folor of the mil. 

f From the lutlian cameo, ■ sMne compoaod of dlDbrent colon ud 
engrated in riiliat 
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The man seated at her feet is Peleus ; the other figure 
with a lance in his hand is the nymph of Mount 
Pelion, where the scene takes place." 

Under the frieze we give a bust (No. 3) which is 
placed beneath the foot of the vase, and omitted by 
Millingen ; it represents Ganymede (?). 

On each side of this bust are copies of the masks 
on the handle R, 



CHAPTER XI 



THB IBIDESCEKCE OF OLAS8. 

PpBLTo opinion generally attributes that cliarming 
opalescent and nacreous play of color which we see 
on a. great many apccimcns of antique glass to tlie 
action of accidental fire, and thpre are few who do 
not consider eacli piece a rare and fi'agile sarviver of 
the Pompeian catastrophe. 

In order to prove that fire has nothing to do with 
this iridescence, it will aufiice to remind tho reader 
of the fact that tlie greater part, or even all the an- 
tique glass which adorns onr museums, came from 
the tombs, where it had been placed beside the arms, 
jewellery, and garments of the dead. 

The presence of garments and jewellery which 
bear no signs of any alteration forbids all idea of 
fire: we must therefore endeavor to tind elsewhere 
the cause of this iridescence. Here again M. Peligot 
comes to our aid. " Tho majority of glass objects," 
says lie, " whose manufactni'e dates back to a renxitc 
period, have undergone, by the influence of time ami 
damp, a very marked alteration. All the old glass 
which ia found in thn tumbs of the ancient Roniane 
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and Gauls presents an iridescent and black aspect, 
giving sometimes very brilliant reflections, like tiiose 
of the wings of certain species of buttei'flics. It is 
to be found even on panes of glass of more modern 
manufacture placed in the windows of stables, etc., 
viz., places often exposed both to constant damp and 
high temperature. The iridescent scales, which can 
be easily removed by gentle rubbing, are a mixture 
of silica and earthly silicates, the alkaline silicates 
having: di^fl-ppeai-ed." 




CHAPTER XII. 



ied in j 

;tis of 1 



This name is given to a species of glaoa or crym 
invented in Boheuiiii and formerly much 
Italy ; it imitates as well aa possible, by i 
external rougliness, tbe tiiie arabesqnes of the thin 
coating of if:e wbic-b in winter nights covers the win- 
dows of a room mildly lieated in the interior. 

Before describing tbe process of the manufacture 
of this glass, we may be allowed to show tbe reader 
a Venetian goblet (Fig. 35) which, from its elegant 
shape and decorated style, rich as well as chaste in 
ornamentation, is certainly one of the most faultless 
prodBcts of the glass works of Murano ; for, as we 
are about to show, it is the result of several different 
operations. Indeed, this goblet with eight lobes ifi 
compofed of two equal and horizontal zones; the 
upper one, blown and moulded, is decorated at the 
top by a wide gilded border, whilst the lower one of 
frosted glass rests on a moulded and gilded pedestal. 

This kind of glass is now usually employed in the 
mannfacture of the decantera, known under the name 
of hroos d glaces. 
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This frosted glaee, so origiual in ita ap[Jcaian<o, 

Was long and riglitly nseJ imrely in white ginte, 
which color imitate^ natural jce butter than any 
Other. Ent ignorant, or perhaps t'orpetfnl that tliis 
glass repmaenting ice was oiily an inflication, a label, 
BO to spBaW, serving to indicate that wliat the decan- 




Fig. 35. -T( 
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ter contained was frozen, fa.shion decreed ihat it was 
tired of the white ice of nature, and required some 
of another color. Fashion gave the order, and then 
it was that maimfactnrers invented frosted glass in 
jellow, green, lilac, pink, etc. 
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The mode of manufMtiiru employed to obtain 
tliia frosted ii]>pearance, aatoiiisbing as 't may appear, 
is, as wo shall see, very simple. A piece of glass, 
white or colored in this mass, being taken from the 
jmt, is placed on a molten or iroi. table on which 
fragments of ponnded gUiss huve been placed. Tlieae 
fragments adhering to the extei'ior of tbi; glass whilst 
that is still sol^, it is again heated, and finally blown. 

It will be understood that the fragments of glasB 
being only attached to the exterior, tlio interior of the 
objects in frosted glass is qnite smooth. 

There is yet another method employed in Bohe- 
mia, which may he called artistic frosting, for its sys- 
tem of ornament is susceptible of infinite varieties, as 
it depends entirely on the will of the maker; whil-t 
. that of which we have spoken above, from the man- 
ner of its fahricatioii can only represent a nionochi'o- 
matic frosting, general and without any settled de- 
sign. 

This is the process employed to obtain the artistic 
frosting. 

Instead of rolling the glass when it is still with- 
out form on a layer of pounded glaas, the object iii 
course of making is blown, aud it is only when it is 
nearly eouipleted that the artist, who has pounded 
glass of difl'crcnt colors before him, puts it wUk hU 
hand wherever he desires on the glass whea etill in 
a pu^ty state. 

From this system it follows that the decoratioQ of 
the glass is qnite under the control of the utist'l 
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This work completed, it only remaiDs to heat the 
object again and finish it oft*. 

It is needless to say that in both methods, the 
fiagments of glass placed upon the other, being less 
tiisible than the glass to which they adhere, the ex 
tei*nal roughness is not smoothed down ^ v C^ seconc^ 
heating of the gh 
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«Dd tbeep, aad eweo castlee, constructed oitirdjr <^ 1 
|1iM tfaread» of di&rent eokss I 

The bihioa for this sort of tor, we dare not tkj 
iruric of art, has already ^Jlen into what evaytlwis 
eke iiitut oome to, the moet complete obliTiou ; and 
its abandonnteiit is so great that it woald be udff 
DOW for Bome persons to purchase a hoase of hewn 
>toDe cofiting tliree or four tboasaod poDnd&, than »■ 
]&y their hand on a little glass house. 

As we are not, thank God, amongst those wha 
cry vw metis/ we tiiink that in gratitude for tiio, 
happiness and wocider this sort of work has eansed 
us, we maat at least endeavor to show here that spnn 
glass has had its reign, and to x'^ove that in ftkilfal 
hands it may still possess an artistic interest. 

Is Bpnn glass of modem invention? Alas I not 
more so than many other things here helow. At tli6 




Flit 36— Spnn Glass (Loai: 




Which of you, dear readers (I am only speaking 

to those who have seen their fiilieth year), does not 
remember, when he was a child, having admired 
little houses, sheeptblds -with shepherd, shepherdess, 
and sheep, and even castles, constructed entirely of 
glass threads of different colors t 

The fashion for this aort of toy, we dare not say 
work of art, has already fallen into what everything 
else must come to, the most complete oblivion ; and 
its abandonment is so great that it would be easier 
now for some pei-aona to purchase a house of hewn 
stone costing three or four thousand pounds, than to 
lay their hand on a little glass house. 

As we are not, thank God, amongst those who 
cry V(B metis/ we think that in gratitude for the 
happiness and wonder ttiis sort of work lias caused 
us, we must at least endeavor to show here that spun 
glass has had its reign, and to prove that in Ekilfal 
hands it may still possess an artistic interest. 

Is spun glass of modern invention ? Alas 1 not 
more so than many other things here below. At the 
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beginning of this century It was only a continuation 
of a iiiaiiiifactiire which had been long known, and 
had been bo mucli esteemed in the commencement of 
the Bixtecuth century, that Fugger, the rich banker 
of Augsburg, who, not content with warming his 
gnest, Charles V., with bundles of ciiyiaraon wood, 
lighted them with the bond for a large sum which the 
Govereign had borrowed from him, found nothing 
rarer or more worthy of being offered to his impe- 
rial visitor than a small vessel of molten, spun, cast, 
and twisted glass. 

From the great resemblanco between this deacrlp- 
tion and an object in the Louvre (Fig, 36), it would 
be easy to give this vessel an historical interest; but 
that not being a question for lis, we will content ouiv 
selves with having shown the antiquity of spun glau 
and the esteem m which it was held, and will pass at 
once to the method of its manufacture. 

If we go into the workroom of the peail-blower 
(Cha^i. SXIV.), we shall see him seated at a little 
table on whicii his tubes arc placed, and a lamp giv- 
ing ft long jet of flame. Precisely the same appa- 
ratus is required by the glass spinner, althongh the 
two works are very diR'erent, since the former work- 
. man has to produce by his breath little balls which 
are to become round or ovoid beads, whilst that of 
the spinner, on the contrary, is merely to obtain from 
a glass tube fine and flexible thread. 

The following process is employed to attain this 
reenlt. The spinner having chosen a tube, either 
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■white or colored, briags one of its extremities to tlie 
lamp. As soon as this part of tlie tube begins to 
soften, the workman seizes it with email pincers, and 
etretcbing out liia arms he obtains, owing to the due 
dlity of the glass, a tliread about a jaxd long, adhei'- 
ing on one side to the princijial tube, and on the 
other to the Biiiall piece taken off by the pincers. 

Tlie spun glass would be limited to this length of 
about a yard if means had not been discovered t« 
prolong it almost iiidehiiitely. This is done by fixing 
the extremity of the glass adhering to the pincei'B to 
a small wheel or drum of sheet ii'ou, wliieli is Bet in 
movement and placed at ii short distance from the 
lamp. Again iieated, the principal tnbe, which a 
gradually brought nearer the flame, yields in its turn 
to the traction on it, and soon this fine thread, wind- 
ing itself round the dram, attains an extraordinary 
length. Now that our little sheepfolds, so much re- 
gretted, no longer exist, we shall doubtless be asked 
of what use these glass threads can be? They ara 
employed in numerous ways. Tbe glittering dresses 
which were foi-merly worn were made of silk and 
glass threads woven together. The aigrets also wliich 
oniaracut ladies' bonnets, and are so fine and flexible 
that the lightest breeze agitates them, are of spun. 
giasB. The flowing black curls, which, when worii 
by a prince, becanio the admiration of all Parb, were 
likewise made of spun glass, curled with irons. 

Many readers will probably doubt the tnith of 
our Btatements, thiuking it imp'jKfiible that such things 
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could be prodaced in gla&£. Ent let tlie incredidons 
go to the Conservatoire dee Arts el Metiers at Paris, 
and there, in the glass room, they will aee a lion of 
the Eize of life, with splendid hair and biietiing mane, < 
Btifling a serpent." Convinced by sight, ttiey will J 
then acknowledge that in skilful hands spun glass J 
may produce effects wonderfiil, not only from their i 
delicacy, but also from the riclmess and tmth of tbeir ' 
colors. 1 

The Dictionnaire dea arts et maniifacturea speaks ' 
thns of this gi'Oiip and its author. " A very clever \ 
enameller of Samuur has made an cstreinely inter- | 
estiiig application of threads of spun glass, using it 
to imitate the hair of i^iiiinals. lie assimilalcs the 
colors to those of natural skins, and alter having cut 
the threads of a suitable lengtli, he attaches them by 
iiie end on a solid surface, copying the arrangement 
of the skin that he wishes to imitate. I have seen 
at his house tigers, striped hyenas, and other animals 
of natural size, admirably modelled and covered with 
the glass hair of which we speak. 

"The imitation is so perfect, that these animals 
might advantageously replace the stuffed skins, always 
injured, which encumber our museums." 

If the idea of imitating the hair of animals with 

glass threads is a modern invention, it is certainly not 

the case with luateriuls woven with glass, for we find 

1 the Memoirea de VAoadtmie des Sciences (1713), 

• This groap, which ooat Ita autlior, M. Lambourg, thirty jean' 
I labor, formed a part uf the Unirerml Eibibitioa of I8G6. 
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a report of the celebrated Reaniimr,* in which he 
says: "If they succeed iii makiiig glass threads as 
tine as those of spiders' webs, they will have glass 
threads of which woven etuffa may be made." 

What was then only a contingent possibility for 
the sa/uant has since become a I'eality. Thanks to 
modern industry, glass is now drawn as fine and 
flexible as the finest thread of the silkwonn. 

Before concluding this notice of spun glass, it 
may be as well to contradict an error held by many 
people, who deny that a hollow tube can be length- 
ened without destroying the bore. We borrow the 
proof to the contrary from the Dictionna/ire tech.no- 
logique des arts (Vol. xxii., page 216). " When a 
hollow tube of glass is drawn out, the hole remains, 
whatever may lie the fineness of the thread. M. 
Deiiehar took a piece of thennomcter tube, the inte- 
rior diameter of which was very small, and drew it 
ont into threads, nie drnni which he employed was 
three feet in eirciunfei-ence, and as it turned round 
five hundred times in a minute, 30,000 yards of thread 
were obtained in an hour, so that the thread was ex- 
tremely fine, and its interior diameter scarcely cal- 
culable. This thread was, however, hollow, for being 
cut into pieces of an intrh and a half in length, ami 
placed in the receiver of an air-pump, with one e;iii 
inside and the other out, it allowed the mereury to 

• Renfi-Anloine Ferclmult de 
bom at Rotlielle, in 1GS3, dleJ ir 
the Academic Ucs Scicncea in 170a 
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pass in small ahining filaments as soon as a vacnnm 
was made.'^ 

As we bave jnst mentioned the words thermome- 
ter and tnbes, we will see as suceinctlj as possible 
bow the tnbe of a thermometer is made, and by what 
means the mercury or alcohol is introduced. 

13 




CHAPTER XrV. 



OS THE THKRIIOUi:IE& AND ITS OBIQIH, 

Evert one ItnowB that the thermometer, as iti 
name indicates, sci-veB to measure the different varia- 
tioDB of temperature. It is generally composed of a 
plate marking by its ccitial divisions the various de- 
grees of heat and cold. In the middle is a cylindrical 
and perpendicular glass tube of small diameter, hav- 
ing in the interior a smalt qnantity of mercury, or 
apirits of wine colored with carmine, either of whicli 
stopping at one of the divisions indicated on the 
plate, marts the succesBive fluctuations of the tem- 
perature. 

According to M. Libri,* the invention of the 
thermometer is duo to Galileo ; + according to otlifir 
authors to Francis Bacon,:f to Fludd,§ to Di'ebbel,| 

■ " itittoire dei Scieneti Jtfaihhnalijuea, en Ilalit," vol, iv., pigt 
189. 

f Galileo Galilei, bom at Fiss, 16S4, died IS43. 

i F. Bacon, bom at London, 11)61, died 1626. 

g Fludd (Robert), pbjBician, born at Milgate, in Kioit, 1ST4, dM 
IBST. 

I Drebbel (Cornelius van], bcra «C Alckmaec (Holland), lOTS, ffltl 
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or, lastly, to Sanctorins.* The most general opinion 
ascribes it to Conielins Drebbel ; and jet to this long 
list of supposed inventors, M. Ilocfer f adds a fresh 
competitor, Van Ilelmont, who, according to this gen- 
tleman, mnat have oric);inated the idea of the con- 
Btrnction of a thermometer. We give the words of 
M. Iloefer verbatim. 

" Van Helmont, indignant tliat a certain Heei' 
Bbould reproach him with having pursued the chi- 
mera of perpetual motion, said that he had made nse 
of an instmment of bis own invention, not to seek 
perpetual motion, but to prove that water enclosed 
in a hollow tube of gla^, terminated by a ball, rises 
and talla according to the temperature of the sur- 
roniding medium. This idea thrown out by chance 
was one day to be fertile in results." 

If the absence of proola leaves the name of the 
inventor of the thermometer still undetenuined, we 
are more fortunate in regard to the date of its ap- 
pearance, for it is generally agreed that the first ap- 
peared in Germany, under the name of Oorneliua 
Drebbel, in 1621. 

AlthoTigh the thermometer was from that time 
known and even in use, it must still have been, from 
the descriptions we have of it, very far from that 
state of perfection to which it baa attained in our 
times. 

* SaDotoriuB, ttie Intmiz^d naine of Sanlori, a celebrated phjslctui 
' born U Capo d'Istria 1661, died 16SS. 

f DieUonnairt de Chiinie, sC the nord Thermometer. 
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Those successive ameliorations and improvemente^ 
arising from the ever-progressive iiiareb of Bcienflft 
have been related by M. Fignier,* in hie "book on 
Orandfte inventions, anaiennea et modernes 



MANUFACTUEB OF THE TCBEB. 

Like everything in glass, tubes are iriade bytfa 
breath of the workinan. If the reader will kiiidl]li 




look once more at the plate representing the blowing J 
of a glass globe destined to become a window pan*. I 
he will have an exact idea of the first stage in tl* | 
formation of tubes. 

As soon as the w-orltman has blown a ball of '^ J 
size desired, anuther workman fastens Lis ponty a 

• Paris, Oudiettp. ISBl, page 131, 
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the side oppoeite that adhering to the pipo of tlie 
blower, and he walks quickly backwards whilut tho 
blower remains in the same phtce. lliankit to tlie 
malleability and ductility of the glass, softeiiotl by 
the heat, tiiia globe, according to the traction ({ivtm 
it, is lengthened to such a degree tliat it become a 
long tube. 

It will be Been tliat the ball blown bciiin hollow, 
the tube formed from it preaervce also in itK i-ontro a 
continuous and equal cavity in proportion with ihe 
diameter given to the tube. (See what ib »»id of thil 
in the aitidc on Spun Glaes, page 192.) 

To avoid returning to this Biilijwit., Bad bd'orn 
giving our entire attention to Inbca destined for ther- 
mometei'E, wo may mention that uU Ktrat({ht \n\>c» uro 
made in the same manner; but that tlio Hjilral tiibui 
used ill chemistry, whicli often have wrpeiitliio forinH, 
are obtained by means of ca«t cylindiim, around 
which the tubes are wound whlUt the ghwB ia mal- 
leable. 

Aa for the tubes specially destined for tlierrnome- 
ters, let us see in what way they ean b« tilled wither 
with luercnry or alcohol. 

Tlie capillarity * of tho tube, but still more tha 
resistance offered by tlio air it coniuins, renders tlie 
direct introduction, cither of tlie mercury or the alco- 
hol, imposBible. This i-esibtuuce b-is lliuretoro tu be 



• Bj oapillatT. from llie Lnti 
■wboae iulcrioT boia a uot Urg«r tl 
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destroyed by heating, with !i sjiii-it lamp, the still emp- 
ty niBervoir* of the tube. 

Nearly ivll the air li(;ing dnven out by ihis first 
operation, the open extremity of the tube at the end 
opposite to tlie rt'Ser- 
voir is then plunged 
into mercary or alco- 
hol, and as soon as ilie 
force of the atmog- 
pheric air is grealer 
than that of the small 
amount cf air whit-Ii 
remaiiis in the tube, 
it weighs ou the mer- 
enry or the alcohol, 
whinh by this pres- 
sion rises in the tube. 
As soon as a por- 
tion of the ineniuiy 
or alcohol lias cDtered 
the tube, it is taken up, and then, meeting no more 
resistance, the mereiuy or alcohol falls from its own 
weight into tlie reservoir, whwh is then again liealed 
Buflicienliy to cause the vapors of the substance con- 
tained ill the reservoir to drive out completely all the 
air that might remain in the tube. 

This o])eration terminated, the open part of the 
tube IS cloatHi by means of a lamp, and it only re- 
mains to graduate it. 
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CKABrATluK tiF TTEli 

Tlie place of tlie lowest mark iodicaliDg uold, and 

, denoted on liie therruiimtteT hy a xato. ib determiijed 

by mcaits of mcltiiig iai. Tlic iii!>c is placwl My to 

the middle in a cTliudiical recipient filled vitL 

ponnded ice. (Fii:. 3J',) 

Aiter it lias remained there about a qaarter of an 




I hour, a line is traced with a dtaitiond on the uxjut 
plaee wlierc the mercury or alcohol stopped. This 
f sign indicfltes tlie zero ol' the thermometer. 

It may be easily understood bow by a contraij' 
} process the degrees of heat are marked, llic tube 
' is placed in a Btove with tlio Bteam of boiling wiitiT, 
, end the point at which the morcmy atopa beuumw 
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the liundredth degree of the thermometric Bcale.* 
(Fig. 40.) 

What we have said about the thermometer has 
been solely intended to explain the manufacture of . 
tubes in general and the relative importance of glass 
in the sciences : we should merely repeat ourselves in 
speaking of the barometer. 

* [In Fahrcnhcit^s scale, freezing point is 82^ and boiling point 
212"— Transi vtor.] 



I 




There are two BM'tB of jet, one DAtnral, wbich n 
classed iu tlie family of tbc Unites (coal), and is of 
an intense black, of fine and close textnn; ; the other, 
artificial, wliicli taken alone oSm tlic form of a small 
cylindrical black glass tube, obtained, according to 
M. Peligot, by a mixture of oxide of copper, cobalt, 
and iron. 

Altliongb onr Intention is merely to treat of arti- 
ficial jet, tl.c only one in vogne at present, we mnst 
say one word on natural jet; wliicli, if it is now 
forgotten, lias also bad its time of glory, for we can- 
not forget that the statue of iLciiclaus, carried off 
from the temple of Ilcliopolis and transported to 
Rome during the reign of Tiberias, was formed of 
jot. 

Now that we have paid, althongli certainly very 
briefly, our debt to antiquity, let na examine if tlio 
fashion for artificial jet, employed in our days with 
so much prodigality as ornaments for drosses, inan- 
tloe, and bonnets, is a. new conception. 

Although at the risk of being atxuBcd of indulg- 
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ing a mania for antiquity, at the risk too of wound- 
ing tiie national Bell-love, or of oven destroying the 
fame of certain patents, we aliall endeavor to prove 
tliat jiit embroidery as it is now worn, far from being 
an innovation, is only a pale and economical imita- 
tion of past fHsliiona. 

Tliia is what Savary wrote in 1723, in his Dio- 
tionnaire Vniversd du Coiiimirce. " It is witli arti- 
ficial jet, cut and pierced, and tljreaded with silk or 
tlu"ead, that euibroideriee are made in safficiently 
good taste, but very dear, wbicii are used pai-ticu- 
larly for ornaments in cbiii'clieB. Trimmings are aJso 
made of it in lialf mom-ning for men and women, and 
fiometinies niiifl's, tippets, and Irtmmiiujs for r(^ie8. 
Por the latter the jei nsed is white and black, but 
of whatever color it may be, it is ill employed." 

From these words it would be wiong to argue 
tiiat jet embroidery only goes hack to the pcnod in- 
dicated by Savary, for the eighteenth century ae well 
as our own lived on the dead, whose inventions it 
revived. A single example chosen from amongst a 
thousand will prove this. Let us open the inventory 
drawn up after the death of Gabrielle d'Estuces (1599), 
and we shall find a proof that jot \wti& al i-eady in fash- 
ion, " Five small caps of black satin, of which two 
are embroidered in jet, one quite full ; a robe of black 
satin, with a border of jet over the body and the 
sleeves open; valued at forty crowns." 

" "What matters tlie precise date of this mode with 
which we have endowed the whole of Europe?" will 
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' say some patentee. " Is it not suflicieiit for our bonoi' 
that it is of Froiicli origin ? *' 

But tliis is a frosh error, for not only does this 
invention not belong to the sixteuntli ccotiiry any 
more than to tbe eighteenth, hut sigain, it is not more 
French thnn English or Geriuau, and to discover its 

I true origin — by this word vro speak of that oaly aa- 



FiE' 41.— Egyptian Uroiutplatc (Louvre). 

[ Bifrned by documents which have come down to ns, 
I and not of tlie invention ifself, M'bich is certainly fiir 
I more ancient — we muBt go bade to the old Egypt of 
pthe Pharaohs. 

To be convinced of this trnth, it ia only necessary 
to look at the aumptuoua objects in the Egyptian 
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Museum in the Louvre. If we examine either the 
objects themselves, or those painted on the sarco- 
phagi, we shall find a large number of small cylin- 
ders, some of enamelled earth, others of colored glass, 
which although they are in every respect identical 
with ours in form and use, yet differ essentially in the 
variety of the colors, which enabled the Egyptian 
women to compose those charming necklaces and 
splendid breastplates, so rich in varied effects that 
one might almost say that in their hands a box of 
tubes became a palette. 



CHAPTER XVI. 



BEADB FOK MEOELACES, BBACELETS, Aim 

The man ufac hire of beads for necklaces, brace- 
lets, sod cliaplets, whilst presenting great similarity 
to that of jet, in as imiuli as both are produced from 
tubes of colorlcsa or colored glass pierced tiirougli the 
centre, yet differ in ono particular ; as the former are 
simple oblong tubes, ivhilc the others must from their 
destination rereive a I'tirni more or less spheroidal. 

It is this latter work that we are about to do- 
scribo. 

The tubes, of a diameter pi'oportioned to that of 
the beads which are required, are at fli-st cut into 
cylinders of a height equal to their diameter, and aro 
then placed in a pear-shaped drum of beaten iron 
containing a mixture of plaster and plumbago or of 
charcoal dust mixed with clay. The drum being 
placed on a furnace, ihe workman gives it a continu- 
ous rotatory raoveuient by means of an iron axle 
which passes through it, eo that tho tubes softened 
by the heat lose tho salient parts of their extremities, 
from tho constant friction with each other, and take 
a spherical form. 

Tho office of the plaster and charcoal in this work 
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is to prevent the tubes, at the time of the sotlenin*: 
of the glass, from adhering together. 

When cool, the tubes are taken out of the drum 
anfl sifted, in order to shake out the pulverized mat- 
t-^i-s which have enti^r^ni. 



CHAPTER XVn. 



OH THS COLOKINO 07 OLAS3 A 

Tbk art of coloring glass, which necessarily im- 
plies a certain knowledge of chemistry, erroneously 
denied to the ancients, goes back to an nnknown 
time. 

M. Bondet, the anthor of an excellent work on 
the art of glass-making in Egypt,* informs us " that 
the priests of Egypt, who were constantly ocenpied 
with experiments, made in their laboratory some glass 
. eqnal to rock crystal ; and profiting by the property 
they had discovered in oxides of metallii! snbstances 
obtained principally from Indin, to vitrify nnder dif- 
ferent colors, they conceived and executed the pro- 
ject of imitating every species of precious stone, 
whether colored, transparent, or opaque, furnished to 
them by the commereo of the same country, 

"Strabof and all historians agree in asserting 

• Deaeription ds r.EJijp((, 2nd edit., Pnnckouokc, 1S29, vol ls,,piigo 
■IB. 

f This Greek gcogmplier, born at Amuia, in CappadodB, BO 1.0,, 
fired ibr a loog ^me la Egn>^ 
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that in Egypt, from time iiii memorial, tliere wera 
mannfactnred by secret processes some very fiiio and 
very transpiirent glasses, whose colors were those of 
the hyacinth, the sapphire, the ruby, etc. ; that one 
of the sovereigns of that country had Biicceeded in 
imitating the precious stone named Cyanus ; that 
Scsostria* had caused to be founded or sculphired in 
glass of emerald color, a statue which was still seen 
at Constantinople under tl\e reign of Thcodosius ; 
that in the time of Apionf there also existed a giasa 
colosBiiB in the labyrinth of Egypt ; lastly, Pliny says 
that with the dross of metals there was made a black 
glass which resembled the substance of jet, which 
was employed before it was thought of replacing it 
by glass. 

" Does it require mare to prove that the Egyp- 
tians arc the most ancient fabricators of glass, and 
that, as they imitated precious stones, tliey knew how 
to prepare the oxides without wliicli they could not 
have succeeded in making colored glasses, false jew- 
els, and enamels ! " 

There exists such a connexion in tho coloring 
parts, as well as in the method of manufactnre of 
glass and colored erystnl, that, to keep within the 
limits assigned us, and still more to spare the reader 
tiresome as well as nseless repetitions, we must now, 
having proved the antiquity of colored glass, occnpj 

■ SesDHlris, or Rumcics, began to ri'iga in Egypt about IU3 jeBit 
t A grsmmariui, boru at OhbU, in Egypt, aboat 10 yoais B.(X 
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ourselves especially with false stones considered na 

an object of adoinment. 

Tlie imitation of pi'ecioiia stones, first in glass and 
then in crystal, goes back, as we have just said, to 
an indiiflditti period; for we find this art employed 
by the Egyptians, not only in tbe enamelled cover- 
ings of their innumerable scarabEei, and in those of 
their long lines of statuettes, but also in the decora- 
tion of a nuinlier of trinkets, such as earrings and 
brateleta, where the paste of colored glass is united 
to the purest gold, 

Herodotus* (Book ii,, Chap. 69) tells iis: "Some 
of the Egyptians look upon crocodiles as sacred ani- 
mals. Those who live near Thebes and lake Mceris 
hold these animals in mucli veneration. They select 
one and teach him to allow himself to be touched by 
the hand. They pnt on him eanings of gold or of 
artificial stone, and fasten to his feet little golden 
chains." 

From Egypt tbia science passed to Home, for 
altbongh Pliny {Book xxxvii.. Chap. 75) does not 
indicate tbe process employed in the manufacture, 
be mentions the extraordinary skill which the makers 
of false stones had attained in bis time. " There ia 
considerable diificnlty in distinguishing genuine stones 
from false ; tie more so as there baa been discovered 
a method of transforming genuine atones of one kind 
into false stones of another. Sardonyx, for examjile, 

• Herodotus, who deserres tbe aumame of Father of HitU 
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IB imitated by cementing together three other pre- 
cious stones, ill sucli a way that, no skill ean detect 
the fraud ; a black stone being used for the imrpose, 
a white stone and one of a vermilion color, each of 
them, ia its way, a stone of high repute. Nay, even 
more than this, there aru books in existence, the au- 
thors of which I furbeai' to naraej which give instruc- 
tions how to stain crystal in such a way as ti) imitate 
eineriild and other transparent stones, how to make 
sardonyx of sarda, and other gems in a similar man- 
ner. Indeed, there is no kind of tVaud practised by 
which larger profits are made." 

If, as Pliny says, the mnkers of false stones had 
become niastere in the art of imitation, it yet appears 
that their productinns were not eo u Tiret-^ognizable that 
an accustomed eye conld not distrover the fraud. It 
is recorded that Cornelia Salonia, the wife of the em- 
peror Galhenus, bought from a lapidary a splendid 
set of stones which be &old as real but which were 
recognized to be false. 

To deceive a sovereign has always been a capital 
offence, and SO Gallienus without any ceremony con- 
demned Ihe merchant to bo thrown to the lions ; an 
iin]icrial idea which was all the nioi'e happy that it 
allowed biin at once to avenge the insult offered to 
the crown and to offer a spectacle to the Roman 
populace. On the day so much desired by all the 
RomiiuB, excepting of coiu'sc our merchant, ijrcat and 
small filled the circus. AVild beasts and victim were 
at their respective posts, and to begin the amusemetil 
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there waa only wanting the emperor, who, contrary 

to hia nsiial cuatoin in such eii'ciimstances, kept them 
waiting- Impatience waa iiicreasing every wiiere ; 
cries, even aeditious ones for that time, were already 
being added to the roarings of the lions, for if the 
apei^tators demanded the emperor, the lions demanded 
the merchant. At last, oh thrice happy moment! 
the emperor appears and gives the order to open the 
cage of the wild beasts. Scarcely is it openL'd than 
thei-e iaeiies fi'om it — a turkey ! Yes, rcadei', a sim- 
ple turkey, who, nnaccnatonied doubtless to the honor 
of auch ft numerous company, scarcely knows how to 
behave before his sovereign . At tlm sight of a fowl 
replacing a lion, every one aaked in a low voice: 
" By Jupiter, has his majesty lost hia senses? or are 
they laughing at him ? " 

After having enjoyed the general amazement, and 
eapecially the piteous state of the lapidary, wboa-* 
prostration waa such that be could not even distiu 
guiah if he had to fight with a lion or a turkey, Gal 
lienuH, who, happily for the criminal, was in one ot 
his rare fits of good humor, caused it to be proclaime.l 
by a herald that he considered himself sufficiently 
avenged on the merchant, for if tiie latter had de- 
ceived him, the emperor had in hia turn deceived the 
lapidary. 

A cry of " Long live the Emperor t " greeted these 
words, liut it waa a aiiigle one, and there la no need 
to aav from whose mouth it iaaued. 
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The coloring of glass,* aa well as other mannfac- 
tnrea, lias had its times of faflhion and of neglect, 
Not being able to follow step by step its introduc- 
tion mto other countries, we must confine oni-selves 
to speaking of that where, if it were not first discoT- 
ered, tJie monopoly of its manufacture was certainly 
longest jireBerved. Tliis is Bohemia, wliicli held it 
exclusively until 1837. 

And indeed, it can hardly be believed that until 
that year, still so near onr own time, the belief was 
60 generaUy prevalent that Bohemia alone possessed 
the secret of coloring glass, that it required no less 
than the scientific authnrity of M. Dumas and the 
support of the Society d 'Encouragement to overcome 
this prejudice, by proving that the inertia of the 
French mauufactui-ei-a was merely the natural conse- 
quence of an nojust prejudice. 

In that same year (1837) a meeting foi- competition 
was announced, which was the more numerously at- 
tended, as each of the competitors, gnided rallier by 
national pride than by the hope of piining the pro- 
posed prize, hiid only one thought — that of nmkicg 
a step forward in tlie science whose existence cvon 
was denied, by uniting their researches to those of 
their rivals. 

The prizes were obtained by MM. de Fontenay 
and Bontempa. 

■ The hialorj of paintcil glues windows will be Iht aubjecl of « 
apeeial work. In this we shsll Only Hpeak of glass and cr^Btal coiunil 
in the piBte, und of the formation of olyac(s eitber decorative ur uacful 
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Although the works presented at tliis meeting 
proclaimed lontlly that France had a rigLt to claim 
li'er share of the ancient discovery ; altboiigh the 
prejudice waa destroyed, yet the tirst practical at- 
tempts were certainly met with formidahle difficul- 
tiea; ditlieulties, however, which were the natural 
consoqxiciicc of the abrindoaiiient of that branch of 
French iudiistrial art: we mean the Binall quantity 
of coloring matters wliich were then at the disposal 
of gljiss-makcrs, and which gave a certain monotony 
to their productions. As soon as this inconvenience 
"Was known, it was not of long duration, for chernistiy 
coming to the aid of tlie glass-makers, soon gave them 
such a quantity of metallic oxides prodncing different 
colors and shades, that it may now be said that the 
palette of the glass-maker ia as complete as that of 
the painter. 

Far he it from ns certainly to wish systematic ally 
to praise French indnstry above that of all other 
countries, but at the Exhibition of 1S67 any one 
might have been convinced that in this branch, as in 
all others, if French glass-workers have found rivals, 
they are still unsurpassed in purity and brilliancy of 
color as well as in elegance of form. 




CHAPTER XVIIL 



ON THE COLOKINQ OF AttTlFlUIAL l-EECIOL'S STONEp. 

The basis of all precious stones ia str'aas, which ifl 
colored by dissolving in it, when in a stiito of lueiiou, 
either of certiiiu metallic or other oxides, or of gold, 
silver, sulphur, charcoal, etc. 

StroHS, a erystiiUine enbstaiice very rich in lead, 
was produced about the eomiueiicemeiit of the pres- 
ent century by an artist who gave it his name. The 
following are its conetitueiit paits according to H. 
Dumas : 

smoa. 38a 

Oiido of lead Bao 

Potash 7-9 

AtumlDB, barax, vHGQic acid Traces. 

We shall now give the formulie, according to M. 
P61igot, employed for tlie fabrication of the artiiicia] 
precious stones most Irequently used, referring tbe 
reader to M. Langon's work* for all the others, 

Amethynt. — 1000 parts of atraas and 25 of oxidfl 
of cobalt. 

• L'AtI da lapidaire, Parifl, Garnier, 1830, 



ABTIFICUl. FliS»ZluC& SKOSB. S15 

Avetitttnne. — ^Tbe etjTaolo^ of this word is iiot 
known. Accordiiig to some it owes its name to its 
nscmbluHue to qaartz aveutoriue, aod, according to 
otliera, to the happy awkwardiieas of a wurkman wlio 
dro|?pt»l by accident souie iilings into a pot contain- 
iiig glass in a titatc of I'uiiiou. iis inauiiiactiire, whicb 
is of Venetian origin, id etill monopolized by two or 
ttii-cH glasa-makera who wurk it aione. and keep the 
prnceae secret. From tbis arises the dcume<H of this 
Stone, the price of wbich varits from £1 to £3 the 
pound. 

According to M. Peligot, " the aventntiiic ie ft 
yellowish glass, in which tliere are an infinite number 
of small ci^stals of copptrf, protoxide of coj^iper, or 
silicate of that oxide. When it is polished, this glass 
presents, especially in the light, a glittering a|)])car- 
ance, which canses its being employed in jewellery. 

" Many attempts have been made tu discover the 
secret of its manufactnre. A skilful chemist, M. 
Hautefeiiille, has snceeeded by pei-severing efforts in 
making this glass in considerable qnantities: he lias 
jaal published in the last report of the Sociiito d'Eii- 
couragement (October, 1860) a memoir in which lie 
freely indicates tlie processes he has followed. 

" When the glass is very liquid, ifon or fine brass 
tuiTiings enclosed in paper are added ; tiiese are in- 
corporated into it by stirring tbe glass with a red-liot 
iron rod. Tlic glass becomes blood red, o|m(|ue, and 
at the same time milky and full of bnliblea ; the 
draught of the furnace is then stoj-ipod, ibu ash-pan 
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closed, tlie pot with its lid on is covered with asbea, 
and it ia allowed to cool very slowiy. Tlte next daj 
on breakiiig the pot the aventiirine is peen t'ormed." 

Since tlie publication of the excellent Lectures of 
M. Pcligot, a discovery has been made (1865) on the 
subject which now occupies us, by M. Pelonze, The 
aventiirine invented by this cliemitt is as line as the 
finest from Venice, and in addition has this advan- 
tage that it scratches and cuts glass. The tbriuuta 
given by M. Pelouze is as follows : 250 parts of sand, 
100 of carbonate of soda, 50 of carbonate of lime, 
and 40 of bichromate of potash. 

Emerald. — 1000 parts of strass, 8 of oxide of 
copper, and 0-2 of oxide of chi-ominra. 

Muby. — 1000 parts of strass, 40 of glass of anti- 
mony, 1 of purple of cassi us and an excess of gold. 

Sapphire. — 1000 parts of strass and 25 of oxide 
of cobalt. 

Topaz. — The same formula as for the nibj, ex- 
cepting the exceed of gold, and heated for a shorter 
time. 

After having indicated the substances composing 
the principal artificial precious stones, we ought to 
speak a little of a kind of work that is veiy little 
known, the cutting and polishing of these stones. 
These facts will be extrncted from the Art du Xapi- 
daire (page 291) by M. Langon, of which we have 
spoken above. 

" The blocks of strass or other materials are splil 
with a sharp hammer into pieces of the size required; 
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they ai'e afterwards arranged ; those intended for 
brilliants, either round or oval, for rose op dentdU 
cutting, or for intersecting surfiices. are placed on a 
aiab of shcut-iron called a, fondoir, laid on a basis of 
tripoli eartb reduced to powder or on any other argil- 
laceous earth ; for the larger stones a fondoir of re- 
fractory earth is used ; it is placed in a sniall furnace 
heated with chai-coal or wood, or on a bi'azier kept 
supplied with fuel. Wiien the fusion has conimenced, 

fondoir is removed and the stones are found either 
rounded or more easy to cut. The lapitiary chooses 
the most brilliant, which lie attaches to cement. 

" Artificial stones which are cut indiscriminately 
for ronnd or oval brilliants, for rosea, squares, den- 
telies, intersecting surfaces, or for close cutting, are 
cut on a leaden wheel with emery ; the polisliing is 
done on a tin wheel with good tripoli tempered with 
water. The machine used by the lapidaries of Paris 
and of Sepnioncel to cnt and polish precious and arti- 
ficial stones is composed of n table with raised edges, 
ou four feet solidly set. It is divided transversely by 
a small partition pierced with perpendicular holes 
which serve to receive the sticks, at the end of which 
the stones to be cnt or polished are cemented. The 
table tliti8 divided presents two distinct parts. In 
that to the left of the lapidary is a handle which cor- 
responds to a large wooden wheel placed horizontally 
under the table, and whieh, by means of a cord that 
passes over the drum, canses the wheel on the right 
of the lapidary to turn round ; on this he polishes 
the stones. 
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" The iron rod whicli is fixed jjerpendicularly on 
tbe table receives a sort of wooden Eheath bristling 
with small iron points serving to hold the stick firm- 
ly whieli is in the worbraan's right hand, and by 
means of whioli the Etone is held conveniently on the 
wheel, which is sometimes of lead, sometiraea of tin, 
copper, or even (rt' wood, mid on which is laid emery, 
tripoli, pumice, or putty, according to the nature and 
hardness of the atones which are to be cut and pol- 
ished. When a careful cuHing is required for a valu- 
able stone, the lapidaries do not hold the cement 
sticks in their hands ; they use a rather complicated 
Bnp])oit called cadran ; it is lixed on the rod and 
receives the extremity of the little wooden handles. 
The lapidary is seated on a chair or a stool at the 
side, opposite, and in the middle of the mill ; he 
turns the handle with his left hand, and with the 
other he holds his stone on the wheel to cut and pol- 
ish it." 




The name of filigree glass is given to thoBO glass- 
es composed of a gfeater or less niimb(;r of small 
rods, either of opaqne white glass, called at Veniee 
latUomio (milk white), or of glaea colored ui the inasB 
and covered with a I'ght t-uathig of white glass. 

Although general opinion attributes the invention 
of filigree glass to the glass-iiiakL-rs of Venice, we 
think it net'essary to quote liere a sentenee of a letter, 
written from Rome hy tlio Abbe Barthelemy to the 
Comto de Cayhis, the 2iith of Deeemher, 1756;* 
"I am esjietially (ileased with a little ball of a pale 
yellow color, with clusters of white enamel ranged 
inside perpendicularly around tlie eireiimfereuce." 

If, as these words of tlie learned HrcliBBologist 
sufficiently demonstrate, the priority of the inveutiou 
of filigree glass belongs to antiquity, it would still be 
unjust to deny to the Venetians the happy exteiisfon 
they have given to ihis eort of omameut, which takes 
an important part in their most jirized productions. 

Thi^nhW J. J. Barthflcmy, Vmi-ii 1716, ut CaBsis (ProTenec), died 
U PnrLi, 1735, was a lennn'ci Frfudi arelia'ulogitt, tiie nullior of BeT- 
eral works, ninougat otliera of tbe Voyage du Jeune Aitat/iarsU. 
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The general interest attueliing to this kind of 
manufacture, long siiiTonnded by mystery, and the 
(lifticulty felt in understsLuding hy what process the 
glass-makers of Miirano succeeded in preserving, 
witliout any change or irregularity, those fine and 
delicate designs, either white or colored, placed in tlie 
centre of a colorless glass, make iis hope that the 
reader will kindly allow ns to enlarge a little on tliia 
kind of manufaetnre, so highly prized and now so 

Before explaining by what means ayase or any 
other object may be made of many small isolated 
tubes, it is indispensable first to establish the differ- 
ence between a cane or simple rod and a, filigree. 

By eane, the glass-makers of Mnrano designated 
a single thread which, placed in llie centre of color 
less glass, passed from the base of the vase to the 
upper part, or from the centre to the circumference; 
whilst the namo of filigree was applied to the canes 
which, having received a twist, have usually a spiral 
direction. The same glass-makers named this work 
canne ritorte (twisted canes), or ritoroimento (twiat- 
ing). 

BIUPLB FILIQBEBB. 

If wo suppose tliat the workman wishes to place 
a thread of colored gliiss inside colorless glass, he 
begins by plunging Lis blow-pipe into the pot con- 
taining the colored glass ; then he rolls what ho ha* 
taken out on a sheet of iron called the marver^ in 
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order to make it adhere to his pipe whilst giving It 
tlie form of a small shaft of a cohimii. 

Wlien sufficiently cool to present a certain resist- 
ance, this colored glass, still adhering to the pipe, is 
plunged into a pot containing the colorless glass. 
Tiiben out of the pot ami in its turn rolled on the 
mavver, this second glass, foi'iTiing a transparent cov- 
ering for the former, becomes so firmly attached to it 
that together they form a single solid and cylindrical 
cane measuring two or thi'ce inches in length and 
about the same in diameter. 

The greatest excellence in tlie canes consisting in 
the tenuity of the thread, it is now necessary to draw 
out this trunk of glass so that it may gain in length 
what it loses in circumference. The trunk liaving 
been again heated, an assistant fastens a ponty ^a rod 
of solid iron) to the part of the glass opposite the 
■workman's pipe, and walking backwards and in a 
contrary direction to the man holding the pipe, he 
Bucceeds, by gradually increasing the distance, and 
owing to the ductility of tiie glass, in obtaining from 
that trunk of glass, which a sliort time before was 
only two or tlu'ee inches in length, a tbre.id 420 yards 
long and ^ of an inch in diameter. 

If we suppose, what often occurs, that the thread 
IB to have a still smaller diameter, this length, already 
BO great, may be donbled* 

The glass rod being brought to the required tenu- 

r wlik'li glasa niij bs brought, ne 
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ity, the workman breaks it into several parts, accord- 
ing to the size of the object ho wishes to make. 

Having thus described tlie method of making the 
simple canes, we must proceed to speak of the twisO 
ed filigrees, the manufacture of which naturally offers 
many more difficulties than that of a simple straight 
thread. The deigns being quite arbitrary, and con- 
sequently capable of being varied ad infinitv/m^ we 
shall only speak of the principal types. 

M. Bontemps, foniierty director of the crystal 
mannfaetory of Choisy-le-Roy, was the first to pub- 
lish an important work on the processes employed by 
the glass-makers of Murano in the fabrication of fili- 
gree glass. We tliink it may ho acceptable to the 
reader to give it in the author's own words.* 

" To obtain canes with spiral threads, which, on 
being flattened, produce network with equal meshes, 
the interior of a cylindrical mould either of metal or 
of crncible earth is surrounded with canes of colored 
glass alternating with rods of transparent glafB. 
Then the workman takes at the end of his pipe some 
transparent glaaa, with which he forma a massive 
cylinder able to pass into the mould sun-onuded by 
the little rods, and which is heated to a little below 
red heat. After heating the cylinder also, he puts it 
into the mould, pualii7ig it down in such a manner as 
to press agiiiust the rods, which thus adhere to the 
transparent glass; he then lifts up his tube whilst 
* 'Espos6 dea mojens cmptoViia pour In robrication dea ii 
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retaining the monld in its place, and tlins lifts the 
rods with the cylinder. lie heat£ them again, and 
maivcrs, in order to render the adhesion more com- 
plete. Finally heating the extremity of the cylin- 
der, he first cuts off that extremity with the shears, 
heats it again, seizes it with pincers and drawa it out 
with his right hand, while with his left he turns hia 
pipe rapidly over the arms of his chair. Whilst the 
rod is thus becoming longer, the threads of colored 
glass wind spirally around it. When the workman 
has completed a rod of the wishcd-for dimensions, 
about a quarter of an inch in diameter, and tlic lines 
are sufficiently closely wound, he cuts it off with his 
' pincei-s, heats anew tlie extremity of the trunk, and 
seizing and drawing it out whilst he rotla his pipe 
rapidly round, he thus proceeds to the production of 
a new rod, and so on, nntil the whole column is fin- 
ished." 

Tlie canes represented by Fig. 43 wore execntcd 
by this process. 

"T" manufacture canes which, on being flattened, 
produce network in squares, three or fonr rods of col- 
ored glass of a simple thread, alternated with rods 
of transparent glass, are placed in a cylindrical 
mould having both extremities of the same diame- 
ter; afterwards the interstices in the interior of the 
mould are filled up with transparent rods, in order to 
retain the colored ones in their position, and then the 
operation goes on 
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The canea represented by Fig. 43, Nos. 1, 2, were 
obtained by thia process. 

" To obtain canea prodncing, when flattened, chap- 
let-beads, a globe of glass is blown, the extremity of 
which opposite the tube is opened so as to produce a 
little open cylinder. It is flattened so aa only to ad- 
mit canes, and into this sheath there are introduced 
tive or six canes of single colored threads, alternated 
with transparent ones : the end opposite the tube is 
heated and closed. Then tlie workman presses on 
the flattened cylinder, whilst an assistant draws np 
the air through the tube so as to take it from the 
interior and prodnce a flat sohd mass in which the 
colored canes are inserted. The workman places suc- 
cessively a small mass of hot transparent glass on 
each side of the flattened cylinder, and marvers it in 
order to make the mass again cylindrical. He thus 
obtains a small column, in the interior of which are 
arranged the colored threads on the same diameter. 
He afterwards proceeds as for the preceding canes, 
by heating and drawing out the extremity whilst he 
rolls the tube rapidly over the arms of his chair. 

" By thia twisting, the line of colored threads iB 
presented alternately in fi'ont and sideways, and pro- 
duces chaplet grains. 

" It may be understood that the canes of colored 
glass placed in the centre of the column, being, from 
the twisting, crossed one over the other, seem to pre- 
sent cliaplet grains formed of threads having an un- 
colored apace between them, which arises from the 
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The cane iqiresciitcd bv Fifj. 43. No. 6, 
production of this work. 
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" It often happens that the chaplet grains are 
combined with the eqtiares in the ]jreeeding canes, 
by using the cjiliader prepared for tlie chaplet grains 
to insert in tlie mould prepared for the canes in 
eqnaros." 

Tlie eano represented by Fig. 43, No. 4, was made 
by this pi-ocoss. 

" Sometimes a zigzag line is placed in the centre 
of a cane. For that a solid cyiinder is first prepared 
of transparent glass, of half the diameter of that to 
be drawn out, and a small colored cane is fastened to 
the side of this cylinder; the whole is covered with 
a fresh layer of transparent glass, in order to produce 
a cylinder of the necessary dimension to go into the 
mould of the canes with threads. The small colored 
colnmn, not being in tlie centre of the cylinder, will 
twist spii-ally round that centre from the movement 
of drawing and twisting, and will produce a zigzag 
on being flaltened." 

The cane represented by Fig. 43, No. 3, is the 
production of this labor. 

Let us now study tho means the glass-makers of 
Murano must have employed in the manufacture of 
vases of design, colored inside either by simple latti- 
oinio or by filigi-ee. And eincc we have ali'eady bor- 
rowed so much from otliers, we will now quote the 
words of an arcliEBologiat whose labors have made 
him an authority in science, M. J. Labarte, who thuB 
describes this manufacture : — 

" When the workman is in possession of canes of 
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colored filigree and ti-ariBparent colorlesB glaea, lio cui , 
proceed tlms in the manufacture of viibcb. Hb t,> \ 
ranges circnlarly aronnd an iutetior partition in a * 
cylindrical raonid of metal or crucible earth, of wliat- i 
ever height he requires, as many canes as are iiecos- ] 
Bary to form a circle which shall exactly cover tlili I 
partition. These canes are iixed at the bottom of the 
mould by means of a little soft earth spread over it. 
He may choose them of many colors and of many 
patterns, presenting as many different liligree com- ■ 
binations ; he may alternate them or soparat.o thom 
at intervals by canes of transpai'ent colorless glasi, I 
The canes being thus arranged, are heated near tlie ' 
glass oven, and when they are suscoptiblc of being J 
tonchcd by hot glass, the workman takes with his 
blow-pipe a little trnnsparcnt colorless glass to make 
a small globe, which lie introduces into the empty 
space left by tho circle of canes that cover the par- ! 
tition in the mould ; tic blows again to cause tho 
canes to adhere to the globe, and takes the whole out . 
of the mould. The assistant workman immediately J 
places a band of glass in a soft state over the colored i 
or filigree canes which liave thus become tho exterior ' 
surface of this cylindrical mass, in order to fix them 
more firmly on the globe. The whole being thus 
arranged at tho end of tho blow-pipe, the workman 
takes it to the side hole of the oven in order to soften 
it, to cause all the parts to adhere together, and to 
give it an elasticity which would make it yield easily 
to the action of blowing, Tlien he rolls it on t'- 
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niarver, and when the different canes, united by blow- 
ing and fabrication, themselves constitute a cylinder, 
all the i^arts of which are compact and homogeneous, 
he cuts it with a sort of pincers a little above the ex- 
tremity, so as to unite the canes in a central point. 
The vitreous mass thus obtained is then treated by 
the glass -maker by the ordinary processes, and lie 
turjis it at will into a ewer, a chalice, a vase, or a 
goblet, in which each cane, whether colored or with 
filigree patterns, forms a separate band." 



CHAPTER XX. 

HILtEFIOKl, OK PAPEK WEIOHTB. 

Every one knows these paper weiglite of eolid 
eolorlesa glass in a hemispherical shape, in tlie centre 
of which ai'e bouquetB, portraits, and even watches 
and barometerB, etc., etc., but few persona know how 
or by what means these things are incarcerated in the 
centre of the glass. 

There is a great distinction to be made, not merely 
between the objects, but also between the raateriala 
of which they are composed. 

As those representing flowers and bouquets in 
glass — those from which the name is derived — are 
the most ancient and the best known, we will begin 
with them. 

The first thing to be done is to sort and arrange 
a certain quantity of small glass tubes of different 
colors in the cavities of a thick molten disc, disposing 
them accoi-ding to the object to he represented. This 
done, the tubes are enclosed between two layers of 
glass; to do this tbey begin by placing on one aide 
of the disc which contains tlie tubes a layer of crys- 
tal, to which the tubes soon became attached. When 
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this IB done the disc is removed and a eeeond layer of 
cryBtal is placed on the opposite side. 

The object being placed in the centre between 
these two layers of glass thus soldered together, it 
becomes necessary to give the ball its hemispherica) 
form, which is dune, when the crystal is again heated, 
by means of a concave epatula of moistened wood. 
It then only remains to anneal it and to polish it on 
the wheel. 

That a glass ornament, being covered with a layer 
of hot glass, should receive no injury or change of 
color, may be easily understood from its extremely 
refractory natare; but it is not the same with ohjectt 
in metal, such as watches, barometers, ete., wliich a 
far less degree of heat would oxidize or even en- 
tirely destroy. The mode of m ami fact u re, therefore, 
of these latter objects is quite diifcrcnt froiti that of 
the first. It is easy to prove this. If we look at a 
paper weight, provided tlio interior he of glass, the 
dpper and under part of the recipient will be also of 
glass. If we now examiue a paper weight contain- 
ing a watch or barometer, under the lower part of the 
ball will be found a piece of green cloth, tiie use of 
which is to keep in place the objects which, instead 
of only forming one body with the covering of glass 
which surrounds them, are only placed in a cavity 
made beforehand in the centre of the biilf-spberioal 
ball. In a word, to take out the glass omamcntB it 
woald be necessary to break the paper weight, whilst 
to take oat the others it would suffice to take off the 
jsloth. 
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portraits. issdaUt of k i*-'.^CTJfci c.-i'.?-. iLew j.-rMr.*« 
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weights hare h&en CA-Ti^d f^ perfevtloii oiJv ]>t 
French artists. 

The sole diScultj in their rr.ar:::fae:iire :e in aTo:d- 
ing internal air-bubb^ts. wLi-.L wou]d ::.e Kore de^ 
form the objects as anj defect would L-e much in- 
creased by the thicknese of tbe gh 




CHAPTER XXL 

GLASSES OF CLOCKS AND WATCHIE8. 

Watcb glasses are distingnished as ordinarjr and 
concave glasses. 

Ordinary glasses. — After having allowed a glass 
globe (containing tlie bsses potash and lime) pre- 
viouslv blown, to cool, the workman cuts with a dia- 
mond, guided bj a glass wliicb serves as a model, as 
many segments as the circumference of the globe can 
faiTUsh, The rounds, when separated from the globe, 
receive by means of the grindstone the circular bevel- 
ling whiuh allows the glass to enter and remain in the 
bezil. These glasses, as they are usually very bulging, 
can only be used for thit;k watches. 

Concave g/assea. — Obtained by exactly the same 
process as the preceding, the concave glasses intended 
for flat watches are made from a globe of much finer 
glass (glass or crystal containing oxide of lead), and 
require extra labor to diminish their too great con- 
cavity. To attain this result each round of glass is 
placed on a cylinder, the upper part of which is 
shaped as a ranch flattened globe. "When exposed to 
the heat of the reverbecatory furnace, they take ex- 
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CHAPTER XXII. 

GROUND GLASS. 



GLOBES OF LAMPS. 



The custom of using ground glass for lamp globes 
having become almost nniversal, we think it as well 
to explain in a few words by what means tliis rough- 
ening of the glass is obtained. 

Into each of the globes, pierced by two orifices, 
a certain quantity of sand of uniform grain is intro- 
duced. The two orifices being filled up, the globes 
are placed in a drum to which a rotatory movement 
is given ; the nibbing of the sand on the interior sur- 
face produces the roughness in a short time. 




SOLUBLE GLASS.* 



BsADRRe, confess tliat there are certain momonte 
in lite when human careless) iusb is suQiuieiitly revolt- 
ing to becoiiic a crime. 

Wliicli of us lias not a. hundred times deplored 
the disHEtrons as well as rapid eifocts occasioned by 
iire? Sometimes it is a theatre that hums and biirioa 
part of tlie spectators, iniprisoning tliem in the midst 
of the flntncs ; and at another, and this mislbi'tuiie is, 
alas! very frequent, it is a young girl who, filled with 
deliglit at giiiiig to a ball, throws a last look hoforo 
etarting at her miri'or ; a spark falls on her dress, the 
flame rises, envelops Iicr, and the poor child, n siiort 
time before thinkiDg only of joy and happiness, soon 
dies iu dreadful anguish. 

Every one knows of these deplorable events and 
laments tliem, and yet no one does what is necessary 
to render thein, if not impossible, at least cxtrouicly 
rare. 

■ Solubilitj is the propert; of a bodj to diuolTs in boiling inter or 
mj other liquid. 



WONDERS OF C 



By what means, it will be said, can you pretend 
to prevent fires ? 

If man, alas ! doea not possess this power, be at 
all events iias that ol' neutralizing the intensity of tbe 
flame, wliicb, excited by tbe wind, increases dieafiters 
a Imntlredfold ; and this inuanB eonaists in employing 
the soluble glass invented in 1825, by I)r. Ftiseb, of 
Munich, and by bim named %cater~glass. 

To appi'eciate the iiiiportanee of this discovery, 
and understand by what means soluble glass pr-evente 
dame, it is sufficient ti> recall tlie fact that to enable 
all vegetable -mattere, wood, wearing apparel, papei', 
etc., to jiame, tiie conjunction of two conditions ;s 
required ; a high teinpei'atm-e and contact with the 
air that furnishes the oxygen necessary for their trans- 
formation into water and carbonic acid. Suppress 
the contact with the air by means of soluble glues, 
and these njaterials will become red hot, will slowly 
carbonize, but will never burst into flames. 

The physical fact established, It only remains to 
show of what soluble glass consists, and what is the 
method of its employment prescribed by the German 
doctor. 

Soluble glass is obtained by melting in il refrac- 
tory crucible a mixture of ten parts of potiish, Hfteen 
parts of quartz tinely pulverized, and one pait of 
charcoal powder. When it is melted, tlie glaas is 
cast; it is afterwards pulverized and treated with 
four or five times its weight of boiling water. A 
solution is thus obtained which applied to othtir 
bodies djiea rapidly on uontaet with the air. 
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Let skilfal workmen take up tliib idea and )>erfect 
it, and above all let tlie good sense of the pabUc 
adopt it, and we ehall tlieu have uDe plague the less 
to fear. 

The Word perfection wliich we have jiiat pi-o- 
nounced, naturally implyiDg the idea of a defect, let 
as see wliat, aueording to U. Pvligot, is tbat in the 
eohible glass. 

" A material, even a very tine one sneh as ganze 
or nraalin, plunged in a weak solution of silicate of 
potash and dried, loses the property of burning with 
a flame. Tiie organic matter, covered with a net- 
work of fusible mineral substance, blackens and car- 
bonizes as if it were heated in a retort preserved from 
contact with the air, but it does uot flame. It may 
consetiuently be understood of what importance such 
a preservative against tire must be. But without 
speaking of the carelessness generally felt about pre- 
sei'vation from a possible danger, its em|iloyment pre- 
sents several inconveniences. The alkaline reaction 
of the soluble glass often changes the colors of mate- 
rials ur paintings, and as the substance is always 
rather deliquescent, the materials, althongh dried, 
attract the humidity of the air, remain more or less 
damp, and obstinately retain the dust. Thus after 
numerous trials it has been found necessary to give 
np its employment as a means of preserving from fire 
the decollations of theatres, hangings, materials for 
etc." 

After such an authoritative recognition of the 
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utility of Fu8ch\s discovery, we must express a hope 
that so distinguished a chemist as M. Peligot may 
take up tlie question ; and we do not doubt that in 
spite df all difficulties the perfection called for by the 
desires of the whole human race may be soon ob- 
tained. 



CHAPTER XXIV. 

FALSE PEAKLB, 



ALTHouon false pearls were manafsctorod iii 
Egypt at least tit'teen centnrii-s before our era, the 
manufacture seems to have remained stationary there 
for a long time ; for the first Latin author who men- 
tions it is PetroniuB,* who, in his Satyncon {Chap. 
67), puts the following words in the inoutli of Haben- 
nas : " Ton tormented mo to make me buy yon thoBO 
glasB tniikete (two earrings). Most assuredly if I had 
a daughter I should Lave her ears eut off." 

Do these words mean earrings made of false 
pearls, or merely rings of blown glass ? 

The text not being sufficiently precise to allow a- 
judgment to he formed, we only give the words of 
the Latin author for what they are worth, necking 
elsewhere the means of fisiag in a more precise and 
logical manner the probable period of the ititrodui^ 
fcion of false pearls at Rome. 

" PetronioB, a Latin author who died in the jear 66 of oi 
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If the maniifaetnre of a false article is only car 
ried on while it is the imitation of an object of vahie, 
the origin of false pearls at Rome must be carried 
bock to the periud wliea the taste for fine pearls be- 
came genera! ; and Pliny indicates this in the most 
precise manner. 

These are bis words (Book xxxvii. Chap, 6) : " It 
was this conquest by Pompeiiis Magnus that first 
introduced so general a taste for pearls and pi-eciotm 
stones." 

Before continuing we must be allowed to insert a 
short parenthesis. Wliy, it will be asked, do you 
speak to us of precious stones and a hundred other 
tilings perhaps, when the question is only of pearlst 
To this we reply, that fearing to falsify or at least to 
alter the text by quoting detached sentences, we give 
the author's own words, hoping that, if all the objects 
mentioned do not come absolutely within our subject, 
we shall gain the advantage of having respected the 
text, and the reader a pleasure which cannot be en- 
joyed every day, that of being present at the retnra 
of a victorious army into the eternal city. 

Acqnitted by our natural jury, at least we hope 
BO, let U8 resume, " sans peur et sans reproehe," the 
text of the Latin historian. 

" It was tills conquest by Pompeius Magnus that 
first introduced bo general a taste for pearls and pre- 
cious stones; Just as the victories gained byL. Scipia 
and Cn. Manlius had first turned the public opinion 
to chased silver, Attalic tissues, and banqueting- 
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coTieliea decorated with broiine; and the conquests 

of L. Miimmius liad brought CorintluBH bronzes and 
pictures iuto notice. 

" To prove more fully that tliia was the case, I 
■will here give the very words of thu [lublie registers 
with reference to the Iriuniplis of Pompeius Majinus. 
Oil the occasion of this third triumph, over the pirates 
and over the kiops and nations of Aoia atid PontiiH 
that have been already eiiiiiiterated in the seventh 
book of this work, M. Piso and M. Measala being 
eonsnla (in the year of Rome 693), on the day before 
the calends of Oetuber (30th Sept.), the anniversary 
of his birth, he displayed in pnblie, with its pieces, a 
chess-board made of two precious Btonen, three I'eet in 
width by two in length (and to luave no doubt that 
the reaoiircea of nature do become exhausted, for no 
pi-ecious stones are to he found at the present day at 
all approaching such dimensions as tiie^e, I will add 
that there was upon this board a moon of solid gold, 
thirty poLLnds in weight) ; three biinqneting-couches 
ornamented with pearls ; vases of gold and preeions 
stones decorating nine buffets; three golden statues 
of Minerva, Mars, and Apollo ; thirty-three tiiiraa of 
pearls ; a square mountain of gold, with stags upon 
it, liona, and all kinds of fruit, and surrounded with 
a vine of gold ; as also a cabinet adorned with pearls, 
with an hoi'ologo upon tlie top. 

" There was a likeness also in pearls of Pompeius 
himself, his noble cniiutenance, with the hair thrown 
back from the forehead, delighting the eye. Tee, 1 
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say, those frank featTii-es, bo venerated tlirougliont all 
naticinB, were liere displayed in pearls ; tlie severity 
of our ancient manners being thus anbdnod, and the 
display being more the triumph of luxni-y than the 
triumph of conquest." 

The unathema launched by Pliny against the ex- 
cessive luxury of Pompey's portrait, did not prevent 
the taste for pearls from spreading in Rome, if not 
amongst the citizens, who were not rich enough to 
pay for snch a fancy, at all events at tlie conii of cei"- 
tain of the emperors. Firet we see Calignia, who, 
not contented with wearing shons decorated with 
pearls, and having the collars of his liorse Tncitattts 
adorned with thcin, also composed for Jiis private use 
a liquor made of pearls of the greatest price dissolved 
in vinegar ; and afterwards Nero, who cleci>rated with 
fine pearls his scepti-e, his couches, and the masks of 
actors,* 

The silence of ancient authors on false pearls only 
allowing us to conjecture their use amongst the infe- 
rior classes, whicii in all ages liavc considered them- 
selvea obliged to imitate cheaply the luxury of the 
higher circles ; we must abandon those remote times 
and come directly to Venice, where we shall find, if 
not the origin, at least the mention of an indiisli-y 
the first productions of which are lost in the night of 
time. 

The first mention of false pearls is in the year 

* Pliny, Book iiivii. Chap. 6. 
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1318; aud accordiug to IL Laeari,* "the maniifiiu- 
tni'ei-s, culled hy the name of patenionH^r-mainiTA and 
pearl-iiiakors, were establislied oillier at Vunitu or at 
Mnraiio. and already lot'med a euttic!cntly tiumcroiii 
Bociety to be regulated about tliu coiiimoiiccmuDt of 
the Biuiic year by a special Btatiite." 

Although this inaiinfacti<re iilrcady produced iin- 
mense prolits to the Kepublie by tbo exportation of 
itB works to the East and tu barbaioiiit couiitiicn, wu 
cannot but believe thiit it bad uot yet attained iti 
greatest height ; for the same author addti ; " The 
iabricatiou of false pearls by the cnnmeller'n lamp 
rendcre the name of Andrea Vldaore iininifrtal, itv to 
liim 18 owing, in 1528, the perfecting, if not the re- 
invention of Iheni." 

Although these two words, reinvonlion, I'cfcrriiig 
doubtless to ancient raaniifiict in-e, and perfeoti/ng, 
both applied to Vidaore, and the two dates 1318 and 
1528, are all that we can difccover about the hiatory 
of the false pearls of Veuict, a still greater ignorance 
prevaib as to the mode of their uiannlacture, fur not 
a single author, as far as wo know, says a single woixl 
about it. 

It is this gap that we shall endeavor to till up. 

MANUFAtTTCBK OF FALSE PEAKL8. 

The workroom of the i)earl-blower is most simple. 
It is composed of the small table about a yard in 

• Noliiia delte opere d'arle e iTaiilic/iiltl d,lla racolta Corrtr. Va 
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leugtli, on wMcli is placBd a lamp with a lurgu wick. 
Tins lamp, ted either with oil or lard, gives a luo^ 
jet of flame blown by a imir of bellows under the 
table, wliicli are put in motion witli tlie foot. 

On tbiB tablcj are placed tiibea of hollow glass of 
two kinds, some of common glass, which serve for 
the manufacture of common pearls ; thu othera, of 
a slightly iridescent tint, approaching opal, are only 
employed for the flncr pearU, designated in eom- 
mei'ce oriental jjetM-ls. 

The secret of the composition of this latter glass, 
due to the researches of M, Pieirelot, a chemist who 
died a few years ago, now belongs to the firm of 
Talez and Co. 

The fii-Bt material being known, let uh now seek 
to understand by what means from a tube of hollow 
glafis, in every respect like tliooe which children use 
aa pea- shooters, the makers succeed, without using 
any mould,* in making pearls of all sorts, from the 
most coraraOD to those which iu shape and opales- 
cence imitate perfectly the moat splendid pearls of 
the East. 

'ITie blower seated at his table lias his lamp btifore 
him, and at his right hand are placed tubes of about 
J of an inch in diameter and one foot in length. The 
thickness of the tube to lie employed being neeeBsa- 

* Ths oqI; excep^oa to this is for the pearls called fluted, whiL'h 
must bo done in a mould. As ilic}' are tioir out oC rnsliioii we shull es; 
notliiiig more about thuLr miiniilacturc, nliuli buloiiga more M (lie sub- 
JBL't of blotm und mouldiid gk^^e^ 
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lily in proportiou to the size of the pearls to be made, 
the tii'fit labor of the blower is to draw out the tube, 
that is to saj, to increase its leii|^ by diiuiniehing 
its thicknees. 

When the tube is made of tlie size desired, he 
breaks it in t'ragnieuts ol' trom four to six iiiuhes ; 
&fterwardB he takes one of tliese, and brings one end 
of it to the lamp. As soon as the glass begins to 
meit, he blows gently tlirough tlie tiihe, which al- 
though drawn out has always preserved its internal 
boi'e, and tlie air Boou dilating the lieated extremity, 
' all appears. 

It is thifi ball that is to become a pearl, but it is 
Btill ouly in a rudimentary state. Three operationa 
Are necessary to uiake it a peari. 

1st. Tlic piercing of two holes, for round pearls 
lotended to form a necklace ; or of a siuglc one il' 
■they are round or pear-shaped, to be set either for 
necklaces or earrings, or for buttons or pins, etc. 

2nd, To give tlie form, round or pear-shaped, 

3rd. The interior coloring. 

The donble piercing, indispensable for the cord to 
^aes through which unirea the jiearls and forms a 
liecklace, is done at the moment when the spherical 
glass adliering to the tube ia still ductile. The firet 
Jiole is made in the lower part of the pearl by the 
ibreath only of the workman ; and the second is natu- 
■ally formed by the opening to the tube when the 
ibuarl ia separated from it by means of a light blow. 

lliiB work is required iu the preparation of al' 




beads; bnt before r*™""C ^'^ *** vnmU <mA l)ta 
atteution of tLe rmder, utd «e;j«^Ily of lafias, ts 
«ue kind, we mean erimUal jtaaria, ^iatii «e tbor 
msM! i»djcal£e miut be tJie moet c^kA imitaiimi poft- 
«Ue <rf iBoee produeud by utare. 

Altlwngb made in exaedj tie cudc »"-""—• afttke 
looEt ordinajj* bb&d&, tJiese peai^B an; j«t diSliD- 
guisLied from tliem, uot ool; by tke cmploj^Mnt flf 
opaicscent glAs&, but etiil more by tke caie tbe faiomr 
t&kee in tlieir formatioa, at v^ be bj the diffiscHt 
coloriug tliej receive iii the interior. 

As, for the ehspu. every one knows bow rare it is 
to fiiid a [>ear1 witlioat defect ; and defects not in 
material but in form, and Etill more in color.* 

Tlie work of the blower being. a£ we have said, 
to imitate nature as much as pOESible, hi^ tslvnt voa- 
siiitE not only in destroying the exact I'egiilaritv ob- 
tained by the blowing, but also iu producing on the 
faite pearl the defect* usually found iu natural onefi. 
This work requires much ]>ractice, and is only the 
fruit of long observation. Tiie goud blower, tbe 
utist, Bbould be eufficieutly aoqnaintud witL nataral 
pearls to execute on his own only ihe defects which 

' A angle emnple n !l Buffice to riiow bow ililGciill it iilo fi>d 
auoj peiHi iliaoel >Jike iu form tDd tinL The peaH uedilaee bdoog- 

leg to lie KmpreM of tlie Frencli is only composed o.' duity-tlirM 
pearla, knd in order to complete tli'u liiitUcd number, it it ttarudy pOB- 
■ilile lo belieTe, tbiit atler bavisg chosen from innuDgst ill the nMMt 
ptrfed onei Prencb merctiacls cuuld offer, it was t eceastrj Iu hart 
reoiHine to those of Ecgland I 




e mint: «r im trmt ^ atSOaX^-fir- 

■iim Jukt, ttkm m -wanr «mB iMh 
jwKti; jmd it 3S vthrl^d^lMt 

I Ab pmiaai mibxiiot) -«!* 



e ^ am* tf ^ Uwnr OHms^ for it ^ 

tgf m Side in* sboisix^. Ttr^ rM^ 
, babI ■« be KhuTDod^ we shk\\ be \Yt^ 
f wMi to sav ihal ft povvl ■cixA-WMiih 
■adred pou-l^ in it d«;>s nn^ te )(mii 
B riiitnngy to two vti ais^eiRce Uw h«¥idt«)k 




OOLOSISQ OF F&.LSK rMARU. 



Although the work of wloHiiK vif wlili'll mi AW 
about to speak is the Bftim> fun nil iiphiIb. U. will Iw 
easii;^' understood thut whao ponrU iil'i' illviili-il lull* 
ordinary and oriecitiil puurli), It. Is ln.im^CHUi'.v \» b' 
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two Beta of work-people. Tbis labor is generally en- 
truBted to women ; some specially employed in color- 
ing tlie common, and otherB the finer pearlB. 

We shall only oecnpy onrselves with the work of 
the latter, which, we repeat, merely differa from that 
of the other from its greater fiuiah. 

Each workwoman has before lier a series of small 
compartments, containing altogether several thoneand 
pearls, arranged so that each of them should pres^tt 
tile Bide having the oritice pierced by the blower. 

Before introducing the coloring substance, which 
woidd be too easily detached from the glass if it were 
not by some means more firmly tixed, every pearl has 
to receive inside a very lifrht coating of a glue which 
IB perfectly colorless, being made from parchment 
This layer behig equally spread over the interior of 
every pearl, the workwoman takes advantage of the 
moment when the glue is still damp, and begiofl the 
work of coloring, properly so called. 

Before detailing the method of coloring as it is 
done now, we must take one retrospective step, which 
will prove that if, following the progressive march of 
BO many other nianufaetures, the coloring of pearls 
has undergone a striking improvement, it is to a 
Frenchman that it is owing. 

Reader, I could tell it you in two words, but a 
descendant of the fortunate inventor, I should Bay 
Jinder, having related to me the legend, which he 
had heard from liis father, who had also received it 
from his father, who, etc., etc., I ask your penaiBsioD 



FAI^E PKASLB. 261 

to tdl it to you as it waa related t.» nu-. asstirinj; yon 
beforeliand tbat if it differs fr>tm the version usually 
received, it is merely in ceiiHin laMiiiy particiilai'B 
which do not affect Berioosly tbu Iiistorical authen- 
ticity of the narration. 

Anioogst the [laterDoster-makere and pearl -maken), 
who as we know formed in the last century une of 
the numerous trade-corporation a eelaljlisbed in the 
good city of Paris, was Maitre Jacquin. An intelli- 
gent man, of exemplary proLity, and renowned 
everywhere for the elej;aTice of his iiufklaces and ear- 
rings of false pearls, he had iittnicted to his shop all 
the women of fashiun in the conrt and town. 

Possessing a gable over the street, a chest filled 
with good crowns, a most prosperous tradu, having 
an only son who was going to marry demoiselle Ur- 
mia, the daughter of his friend and neighbor the 
qwthecary, he had everything to make him hajipy ; 
and yet Maitre Jacquin was far from buppy. It was 
ft Btrange, inexplicable thing ! His nielancholy, un- 
like that of merchants generally, increased in propor- 
tion as he beciime rich ; in shoi-t, tiie moi-e he sold, 
the more fnll of care did liii become. His son even 
remembered having heard him say these alarming 
words one day, when be had jnst sold a complete set 
of false pearls to dame Robei-te de Pintelicu, his son's 
godmother: "To her also! , . . infamous man lliiit 
I am ! . . . My God 1 grant at least tbat this crime 
be the last ! " 

Astounded at these sinister words, his sou waa 
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Beeking a favorable opportunity to obtain a dreadfu] 
uonfession fi-oni liia father, when suddenly joy and 
fj;ayely returned to the facts of tlio old man, who giv- 
ing free courao to liia delight, conatantly repeated as 
he rubbed his liunds : " A.I1 ! Franco hua at last gone 
to war with Flanders, Long live thu king! for, 
thanks to him, no one I hope will think for a long 
time of buying necklaocB and earrings," 

Such au antieoinmercial speech would certainly 
have induced the eon to believe that Jaequin had 
gone nut of his mind, if the approach of liis marriage 
had left him any other tliought than of his coming 
happinc^. 

Everything was going on well in the house (sell- 
ing alone excepted), when an event very slight in ap- 
pearanco was on the poiut of overthrowing hia con- 
tenijilated hiipjiiness. 

Fronting by the moment when all the principal 
relations assembled at his house were signing the 
mai'riago contract of his son, Maitre Jaequin, ad- 
dressing himself to Ursuln, said : 

" Come here, my darling, and let us talk of some- 
thing more agreeable, foi' you have no doubt noticed 
that in your contract thev only speak of death ; tliat 
is what they call expectations. Well, in six days you 
are to be married at the church of Saint-Nicolas da 
Chardonnet. As there will bo a flue and numci'OUB 
company, I wish, my darling, that you should appear 
handsomely di'essed, as suits the condition of the two 
families. Toll me then, my daughter, what gift would 
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please jOQ the moet : speak without fear ; for, tberw 
is nothing I wonld not grant to the wife nfmj mnd^ 
loved son, I gi^^e you my word." 

" Well, my dear father," replied Unmla, *• now 
that I have the honor of entering; jonr family, there 
IB only one thing I wish for. Give rue oi\eot thtme 
pretty necklaces that yon ni^e r> <;hiirmingly." 

At tliese words a cold [>cr«[>iratiori covcrerl tho 
forehead of the old man which had a fthort wfiilo bo' 
fore been so mdiant. He stood aa if epoll-honiid, not 
being iible even to prononnce the y« that Umla wu 
expecting with downcast ey«fl ; and who knows how 
either would have extricated thcmiielvcs from this 
enibarniBsing position, if by a fortniiate cltanrro tho 
relations, who had all signed the contract, had not 
broken the silence by insisting on an inmicdiato de- 
parture on accoont of tlie lale hour of the niglit. 
And indeed eight o'clock had jnst struck on tlie clock 
of St. Nicolas. 

Left alone in his house, the poor patcrnoster-maker 
passed the nii^ht in thinking by what means he might 
reconcile the promise, made bo formally to Ui"sula, 
T7ith the moral impossibility he felt of fulfilling it 
without committing a fresh crime. Scarcely had tbe 
day fiiiwned, when Jacquin, who, as may be ima- 
gined, had discovered nothing yot, finding himself 
more tired than n. gold-iish whicli has swum for twelve 
consecutive lionrs aronnd its glass bowl without 
changing its direction, went out, hoping that the 
change of air would open a new horijion to his tm' 
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nation. Like all men running after an idea, 

thought being to flee all irmndane distractions, he 
turned towards the banks of the Seine, which he fol- 
lowed by chance. 

If the body was awnke, the mind, alasl still 
slept ; for having arrived after two honre' walking at 
the place where tlie bi'idge of Asnieres now stands, 
and notwithstanding his frequent invocations, ad- 
dressed alternately to God, to his patron saint, and to 
his good angel, the poor Jacquin was no further ad- 
vanced than when lie left Pai-ia. 

Ilarassed with fatigue, but still more desperate, lie 
was perliapa tiiiuking of making a resolution of break- 
ing o£f his son's marriage, if Miss Ursula persisted in 
demanding the nci:ktace, positively promised by him, 
when, oil prodigy I thure appears suddenly on the 
water a mass of iridescent matter giving the reflec- 
tions of the finest eastera pearls — it was what he 
eonght. 

If he had known Greek our pearl-maker wonid 
assuredly iiave I'ejieated the famous word e'treica, 
pronounced by ArchiinedcB on discovering tlie tlieory 
of the circumscribed cylinder; but as he knew no 
more of Archimedes tlian of Greek, he contented 
himself with calling a iisherman and making hiui 
throw his net over a considerable quantity of fishes; 
for what in Iiis astonishment he had taken for an inert 
masB, was nothing else than a kind of little fish 
known under tlic name of bleak. To receive them 
from the fisherman, take tliem home to his laboratory, 



take off their sealta *nd malce llkeDi iolu « 
iaa Bole occapstiona until ibe evening. Tb« d«/ 
■carce]; appeared ere Jaeqain, who ia Lit ileUglit 
sot cloeed bis eyes during the night, hwrtww id to d*- 
flcend to hia laboratory. Ob aM(f7! Iliia paata^ 
^eeterda; so brilliant, w sIrcfT', to^j u only m aatt 
of black glae. Certainly any other than uor pwlV 
maker would have gone nud after KKirh a diaappofnt' 
ment ; but be was a man of sentc, mikJ iij»t4^ of 
vaBtiog bis time in deepair he w^nt Ut tlu; cltenifat, 
vbo adTiseil bim to replace the nirople wati^r irbtdl 
he bad naed to triturate the ficalen b; aiiiriu/rjia. 

This advice waa folluwod, und tiiri^ dava after* 
wards Jacquin, w!io, tliaiiks U> w-ieiww, bad at lait 
fonnd the troiiipoeition be bad souglit eo long, radiant 
and Batis&ed. Ikatened round tlie ne^k ot' Ursula the 
most beautiful nectilace lliat had ever left bis shop. 

A few words will explain tiie jnst ai'prehensionB 
of Haitre Jacquin and tbe importance of his discoT' 
ery, which only dates from the year 1686. It ia 
enough to say tiiat if tbe nse of false peails now pre- 
Bents no danger, from the coloring matter being per- 
fectly harmless, it was not certainly the case formerly, 
since their coloring was effected by means of quick- 
ailver, tbe deleterions emanations of whieli must have 
brought grave disordei-s into the economy of tbe 
human frame. 

Now that we know the substancea employed in 
the manufactum of false pearls, and also that the in- 
terior coloring is obtained by means of a paste made 
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with tbe scales of bleak, let hb take up the subject 
where we liad dropped it, that is to say, at the mo- 
ment when the parchment glue, Htill damp, is waiting 
for the workwomen to add the coloring matter, and 
let lis Bee in what this fresh work consists, which, aB 
we shall see, requires g-eat skill added to extreme 
rapidity of execution. 

After having ajiain taken up the thin and hollow 
tube, and soalting it in the bleak paste, the work- 
woman introduces a certain quantity into each of the 
pearls by her breath ; and would you know how 
many she must do in a day to enable her to earn the 
moderate sum of from two and sevenpence to three 
and foiirpence? Forty thonsand ! For every thou- 
sand glued and tilled with the paste is only paid at 
the rate of about one ])enny. 

Colored beads are done in exactly the same way, 
but instead of the bleak paste, a paste of the color 
desired is blown into them. 

For certain other heads or chaplet grains which 
are not obtained by hlowitig, wc refer the reader to 
the article on tubes. 



CHAPTER XrV. 



The following is the definition given by M. Bou- 
tet de Moiivel * of optical instrumeiitB. " The name 
of optical instromenta is given to the instruments dee- 
tined to aid onr sight, too impetfect to enable ub to 
distingTiish cleai'lj' all the details of an object which 
18 either very minute, although within the limits of 
distinct vision ; or is at an enoi^mous distance from 
the eye, although of very considerable dimensions. 

" Indeed, in both cases, the apparent diameter of 
the whole object being very small, the secondary axes 
passing through two different points of that object 
form an extremely small angle. The points where 
the rays strike the retina are then so near each other 
that they affect the same nerve, and then the sensa- 
tions are no longer distinct; or else if the points 
where the rays fall affect different nerves, there ie a 
confusion in the Bcuaations, because the vibration 
given at a eei'taiu point muet spread to a certain dis- 
tance around that point ; and then if the points are 
very near each other there would be superposition of 

■ I7uur( de phynqiie, page B69, lilirairie Hachette. 
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the two zones affected by the vibration, however nar- 
row they may be euppoaed to be. 

" Optical inetruinents, by a well nnderstood appli- 
cation of different systems of lenses or mirrors, will 
remedy this inconvenience by subetitnting for a direct 
view of the object, sometimes that of a real and mag- 
nified image of that object, received on a Bci-eeu 
where the eye may study the details, at the distance 
of distinct sigiit, under a much greater visual angle ; 
sometimes that of a virtual image seen at the distance 
of distinct sight, and with an apparent diameter much 
greater than that of the object placed at the same 
distance ; sometimes, laatiy, the view of a i-eal image 
of the object." 

After such a lucid definition of optical inetru- 
ments, it only remains for us to solicit the reader's 
indulgence while we speak of a subject which we 
should have preferred to see treated by a more learned 
pen than our own. But if "noblesKe oblige," work 
obliges also, and it is in the name of tliis obligation 
that we shall endeavor to show the reader the impor- 
tant part played by glass in almost every science, but 
especially in optics,* which only exists through its 
medium. 

Although general opinion may ha almost unani- 
mous in denying to the ancients the important dis- 
covery of optics, we must ask leave to make two q^no- 
tations which would tend to prove the contrary. The 
Ohinese chronology of P. Gaubil tells us that the 
■ From the Greek fem. a^j. optiti. 
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Emperor Chan, 23S3 b.o., had recourse to an optical 
instrument to observe the planets ; * and Sir David 
Brewster annonnceB that tliere was found amongst 
the ruins of Nineveh a crystal lens that had belonged 
to an optical inatrument.f 

Supported by tliese two isolated facts, we may 
add a consideration at least admissible, if it be not 
materially convincing. Is jt probable that glaas- 
makers so skilful in all the productions of the ulasa 
manufacture should not have been led by chance— if 
their knowledge of optics may not be admitted — to 
perceive that a biconvex glass, that is to say, one 
"with its centre thicker on each side than at the edges, 
has the property of magnifying objected 

If they did not know magnifying lenses, we have 
jet to leaiTi by wliat factitious force that galaxy of 
celebrated engravers of fine stones, both Greek and 
Boman, could, by merely the power of their eyes, 
obtain an execution so remarkable for tinish, that in 
order to appreciate all their delicacy, we modems are 
obliged to use magnifying glasses. We may perhaps 
be told of tliose globes filled with water, of which 
Seneca speaks {11, Isxxiii.), which, when liglited from 
behind, serve to magnify objects ; but, whilst recog- 
Dizing the services which tliese globes may render in 
certain trades, that of ahoeinakera amongst others, 
who still employ them, we persist in believing that 
their magnifying power was neither sufficiently pow- 

* Scko dii numde tavanl, April 3rd, 1S9S. 
t Mhttumimfnatfait, September IBlh, 18112. 
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erfnl, nor Bufficiently elcax, regular, and practical, to 
be utilized bj artiets. Althoiigb palpable proofe are 
as yet wanting, it may be only a delay fur the cause 
of the ancienta ; for the researches undertaken a few 
years ago have already brouglit to light so many 
objects, the knowledge of which waa refused to them 
in past centuries, tiiat there is nothing to indicate 
that it will not be the sanie in optical glasses. 

Leaving the cause of the ancients, it remains for 
us to show the immense services tliat glaea has ren- 
dered and still renders to humanity, as well as to the 
sciences, which owe their progress to it; to make 
known the name and method of manufacture em- 
ployed in each of them ; and lastly, the reason for 
tlie employment of one or more glasses in optical in- 
Btruments. To attain this I'csult, we shall often neg- 
lect the external part of the instrument, which every 
one is acquainted with, and occupy ourselves exclu- 
sively with the interior, for it is that alone which can 
teach ua the diffei-ent use of each kind of glass. 

But before going farther, and at the risk of being 
nnintelligihle, we must say a word about light,* ae 
well as on its relation to optics. 

What was light less than two hundred years ago t 
A vague, colorless thing, which every one used with- 
oot troubling themselves in the slightest degree about 
the different parts whicli might compose it ; when the 



IS from ihe eud Id eiglit minutes tliirteen ■eGond& 
s is this short lime 77,000 lengues. 
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iOnstrioiis Newton,* more cnrioiis than the generality 

of men, took it into his head to force light, which had 
been left very quiet until Uien, to (Jiviilgc its secrets 
to him. He set to work tlien, and Europe soon 
learned not only that light was decomposable, but 
tiiat it was composed of seven colors — red, orange, 
yellow, green, blue, indigo, and violetf 

But how did he inabe this astuuishing discovery ! 
How many enormous, complicated instniments was 
he obliged to use! Whut shape were they? Do 
they still exist, and can they be seen ? 

Such, dear readers, arc tlie questions I ehidl bu 
asked ; so I shall tell yon at once that they do exist, 
and that all the apparatus of jnacliinery which your 
imagination has conjured up waa kept in Newton's 
pocket, for it was ii simple little piece of glass, known 
in optics by the name of prism. 

As the prism played the principal, we may even 
Bay the only part in tlie discovei-y, let us say a word 
on its form, and pass afterwards to the explanation 
of a phenomenon which every one can easily repeat 
at Lome, so simple and easy is it, 

THE PRIBM. 

In dioptrics J the name of prism is given to a 
■ Sir Isaac Newton, born at Woolsthorpe (Lincoln), in 1(112, died 

In 1727. 

I This phenomenon is termed dispersion. 

f Froni the Greek dia, througti, and optomai, to Bee. In 'Va most 

extended aenac, the object of dioptriea i3 to consider and oiplain tha 

effects of the refracdna af tight when it paasea tlirougli dllTereiit m(. 

diumi, such aa air, water, gloss, and cdpeciallf lenses. 



262 



WONDERS OF GLABS-MAKING. 



transparent solid havinf; the figure of a triangular 
pritiiu, that is to say, wbusi; two extremities form two 
equal and parallel trianj^les, and wliose three other 
tkces, wLiuli circumscribe the t'oriii, are highly pol- 




jahed parallelogrania. For the convenience of the 
observer, the prism is gen erally adapted to a metallic 
stand with a screw, allowing it to be placed at what^ 
ever height and inclination are desired. 

To obtain this remavkable effect it requires a 
totally dark room, only receiving liglit fj'om a small 
opening made in the shutter, some fi'aetiona of an 
inch in diameter, by wliitih a ray of the sun will pass, 
tilled a peTicil of solar liglU^ S. 
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Without a prism, this pencil f'alliTig directly on 
the floor, S, will form a. rouud white image ; but it' a 
prism of flint glass, P, be placed horizontally before 
the opening, the scene changes, for t!ie pencil of light 
on entering and leaving the prism is immediately 
refracted* towards the base of the latter, and instead 
of the colorless image which we bad just now on tlio 
floor, S, we see on a screen nbout five or six yards 
distant f an image E, colored with the lovely hues of 
the rainbow. 

This injage is called the solar spectrum. Seven 
principal colors, as we have said, may be distin- 
guished in it — red, orange, yellow, green, blue, indi- 
go, and violet. 

Light being decomposed into colored rays, it ro- 
inaina to seek the means to reproduce it colorless, 
such as it was liefore passing through the prisni. K 
Enler X was the firet who resolved the problem, Hall 
and then Dollond created achromatism,^ which, de- 
stroying in glasses the superfluous colors in tight, only 
allows those to be seen which are the colors of the 
s looked at. 



* B; refraction is meant tho deviation eipecienced by tbe luininous 
rays when thej pass obliquely fiora one medium to another. 

j- The refracting angle of the prism being of aiity degreeB, the 
BOreen on wbiuli the iipectrum ia received aliould be from five to six 
yards distant. Ganot, Physique, page 418. 

% Leonard Euler, a celebrated geometrician, bom at Basle, ITOT. 
Although be became blind vhea Gfty-uiae, he oontiuued to derota 
himself (o study. He died in 1TB3. 

g From a, without, and chroma, color. 
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Aebronnatism ia obtained by combining, 
according to certiiin rules, two soita ot" glase- 
es, one of crown glass tbe other of flint 
glass, uuitu'd or glued tugetlier.* 

There are several means of decomposing 
the Bolar spectrum and restoring the white 
color to light. We will confine ouraelves to 
describiug three. 

The first consists in causing the solar spectrum to 
pass thruugli inmrlier prism ot tlie same refracting 
angle its the first, but tnnied in an opposite direction. 



1 




T!ie second is by receiving the spectral line on a bi- 
convex lens, behind which is placed a small screen 
of pasteboard, which receives al! tlie rays as white, 

Tbe tliird method consists in receiving on seven 
small glass mirrors, with their faces quite parallel, the 
seven colors of the specti-nin (Fig, 47). 

■ These gltieacs are (Rimmed. to);ethor when hot hv ineEcs of « 
tmnspHrent reain, caUcci Cannda balsuni, a fiarl of turpcnline of perfect 
liquiditj. 
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The mirrorfl being suitably directed, the Beven 
reflected pencils are iii'st made to fall on the ceiling, 
eo as to form there seven distinct images, violet, indi- 
go, blue, green, velluw, orange, and red. Then mov- 
ing the mirrors in such a manner that the seven im- 
ages come exactly over each other, a eingle image is 
thus obtained, which ie wliite. 

coMPosrnoH of optical glass. 
The glasses intended for optics, Iiaving necessarily 
not only an exceptional transparence and limpidity, 
but being also obliged to be of two different densities 
in order to become achromatic, are, as we have jnat 
said, fiint glafs (ordinary erystal coulainiiig lead), 
and croimi glass (sheet glass which in the proeesK of 
making takes the form of a crown). 

FLINT GLASS, 

According to M. Eontemps, the composition of 
flint glass is — 



n (oxide of lead). . 



Although the casting of flint glass bears much 
analogy to that of other glass, since it is made in pots 
heated in ttie furnace, yet it requires such extra care, 
BO delicate, and difficult even to describe well, that 
instead of giving either a mutilated extract from, or 
a sort of disguised imitation of the work of M. P6H- 
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got, we pi'efer, fur the reader's sake, to transcribe 
here the words of this learned chemist. 

"The materials being clioaen as pure as possible, 
the melting is done in a circular furnace, in the cen- 
tre of which is tlie raelting-fiot covered over. 

The pot having been heated separately in a spe- 




Fig tS.— Furnace for Optical Qlaaae 



eial furnace, it is introdiiu-ed by the usual means into 
the nieUiug furnace equally lieated, Tiiis operation 
cools the oven aud the pot ; they have to be reheated 
before putting it into the furnace. 

" The opening of the pot, provideii witli two cov- 
ers to prevent the smoke from cnfering, is uncovered, 
and the mixture is introduced by portions of from 



J 
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forty-fire to ninety pounds- After eight or tea honrs 
the wholu of the mixture is in the pot. It is heated 
during four hours, then the covers ai'e taken off, and 
the earthen cylinder, previously raised to a white 
heat, is introduced into the pot. A horizontal bar 
with a hook, resting on an iron roller, is introduced 
into the cavity arranged in the top of the cylinder, 
with which the first stirring i& done, which serves to 
vitrify it. At the end of three minutes the bar of 
iron is brought to a white lieat. It is taken out. the 
edge of the cylinder is placed on the edge of the pot ; 
this cylinder iliiats, slightly inclined, on the vitreous 
mass. The covers are again put on and the heating 
is continued. Five hours afterwards it is again 
etirred. The stirinngs then succeed each other every 
honr, only lasting the few minutes requisite to bring 
an iron hook to a white heat. 

" After six stirrings the oven is allowed to cool 
daring two hours, to allow the bubbles to rise which 
have not yet done so ; then it is heated to its maxi- 
ninm during five hours. The glass is very liquid, 
nnd entirely free from bubbles. It is stiiTed without 
cessation during two hours; immediately that one 
hooked bar has become white hot it is replaced by 
another. As cai'e has been taken to stop up the grat- 
ing below, the matter, when cooling, takes a certain 
consistency, and when the stirring becomes difficult, 
the cylinder is taken out of the crucible. It is 
stopped up as well as the openings of the furnace. 
After eight days the crucible b taken out ; it ia then 
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broken and separated with care fiom the flint glass, 
which IB usually found in a single mass. Parallel 
polished faces are tlien made on the sides of this mass 
hi oi-der to examine its iEtcrior, and see liow it ought 
to be attacked. It is then sawn in parallel sheets, 
according to the defects it may present. 

" As for the fragments, they are made into disks 
by heating them to the ternpei-ature necessary to 
mould tliem," 

CROWN GLASS. 

According to M. Boutcmpt^, a pot full of crown 
glass reqiiircB— 

SaiiJ 264 IbB. 

Sftll of Boda. . . 44 " 

Clidlk 3a " 

White oreciiic ij;" 

Although, as we see, the chemical i-omposition of 
crown glass bears niucli resemblance to that of win- 
dow and miiTor glass, its manufacture is quite differ- 
ent; for it may be remembered that glass for win- 
dows or miri'ors is made from glass cylinders, which, 
cut down lengthways, are flattened by being spread 
on a table, whilst crown ^lass is made without anj 
flattening process, but by the mere movement of 
rotation that is given it. 

M. P. Debette* thus describes this method dt 

' Mictioniiaire dit arli el manu/acUirei, uiiiide wrra. 
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I manufacture : " The workman takes a Bniall quantity 
I of gloss at the end of liis pipe, which he mairitainB 
, in its place by eoutinnally turning his tul>e antii the 
mass begins to congeal ; lie then takes a fresh enpply 
of glass, iind so on, until the end ul' the pipe is suffi- 
cient!)' laden. As soon as he has ihe proper amonnt 
of glass, he reheats it by introducing it into the oven 
by the embrasure over the glass pot; then he blows 
this mass and forms it by degrees into a large globe ; 
he relieats tliis globe, resting his tube on an iron sup- 




port, and gives it a continnal rotatory movement to 
prevent the piece of glass from bending and falling 
down on either side. 

" He afterwards flattens tho side opposite the end 
tf the pipe (Fig. 49, No. 1), attaches a ponty to it, 
^^Hld dnts the neck of the sjtiieroid near the end of the 
^e (Jfo. 2). The opening of this neck is then en- 
^d by means of a flat instrument which an assist- 
jOnt introduces into tbo orifice and rests against tlie 
fiides, whilst the workman turns I'onnd the whole and 
produces a tnincated cone like-a melon glass. He 
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afterwards heats it again, and then placing tbe tnbe 
hoi'izontally on an iron bai', he gives it a veiy rapid 
rotatory moTement, By the eeutrit'ugal force the 
hell increases in size, and becomes so flat as to resem- 
ble a roand table, being of almost uniform thickness 
except at the centre,' When the operation is tinished 
the workman carries tlie sheet of glass, still turning 
it, to a flat space in the midst of hot ashes, places it 
there horizontally, and hy a slight blow detaches it 
from his pipe. An assistant lifts it again with a fork, 
and places it in the annealing oven in a vertical posi- 
tion. 

" The glass thus piepared has in its centre a nnt, 
called the bull's eye, producing a disagceeable effect. 
If this nut is cut out, panes of very small dimensions 
only can be obtained, but poaaeasing a perfect bril- 
liancy that c<mnot he found to the same degree in the 
glaaa made l>y the new process.'''' 



The glasses employed in optics are divided into 
three classes: 

'ih.e plane lens, which allows objecte to be seen in 
their real form and dimensions. 

The convex lens (with a bulging surface), whidi 
magnifies them. 

The concave lens (with a hollowed surface), which 
diminishes them. 

By combining spherical surfaces with each other, 
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or with flat Barfaces, six B^>ecieB of lenses * tii&j be 
fonoed, three of which are eunvergeiitf and three 
divergent. The convex lensea give a great spherical 
aberration and refract light in the manner of prisine, 
but thia inconvenience may be remedied by combin- 
ing two sorts of glass, crown and flint glass. 

It is by means of this union tliat it has been found 
possible to manufacture those aeliromatie glasses 
which alone, as it has been said, show the images in 
their true tints, without any mixture of foreign 
colors. 

The forms and use of tvro dissimilar glasses being 
known, let us show by what means optical glt^ses are 
obtained, which, whether they come from a thick 
disk or from a simple glass plate, can only become 
optical lenses by means of a curvature, which is ob- 
tained by wearing the glass away with moistened 
emery on moulds or in copper basins. 

M, Arthur Chevalier^ will explain this manufac- 
tore to us. 

"The basin serves to make bulged or convex 
glasses ; and the ball, hollow or concave ones. 

" Each tool represents a different radius of curva- 

" The DimB of !tH» haa been girea to tranapsrant mediuma which, 
cving to the curvnture of tlicir surfuce, imTc the propprtj of ooiiaing 
file tumiiiouB raya which traverse them to converge nr dii'irffe. 

t By the word eonferffsni is underaUind the disposition of the r«ra 
of liunineua bodies which aptiro&ch one anotiicr unttl they all unite in 
one point. Bj dietrgeni is nnderstood, on the CDtitrnrj', two raja which 
go awaj from ench other. 

X Hygiiitr. At jKux, published 1863. Librairio Hachette. 
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tnre. In order to make tlie Iwil, the calibre is first 
fixed by tTAv'mg on a copper platt! a curve of a given 
ruiJiiie. Afterwards two cylinderB, one concave, tlie 
other convL'x, arc cut out, which serve to manufac- 
ture tliu bawin or tho ball. 

" The tool provided with a stem having a screw is 




fixed on the lathe of the optician, either in a nnt or 
on a movuble arbor, wliicli can move round circu- 
larly. 

"Tile fixDii tool is used for glasses of a certain 
diaiMctcr. Small glasses are done on the lathe, which 
is a solid table usually constructed of walnut wood. 
On the left of t!ie table is a vertical arbor supported ] 
by bnnda and terminated by a point which turns on ' 
a pivot in a pieee pbiced ad hoc. 
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" Tn this arbor is fixed a. fly-wlieol, and at its up- 
per end a piece of iron, wliich, placed bomontally, 
receives a wooden handle. 

" On the right of tlie lathe is an arbor resombting 
the preceding one, and fnrnirilied with a piilloy. Tho 
fly-wheel and the pulley are united by a loatherri 
strap. The arbor with the pulley receivcB the tool. 
By causing the arbor to turn to the left on its pivot 

rcular motion is necessarily obtained, which turiifl 
the tool. If the hand, Biistnined by a rest, prosonts 
the glass to the surface of tiie too!, on which a wear- 
ing substance (emery) baa been placed, tho effeota 
produced may be observed." 

oar aim is only to give hero an idea of the 
principal method of tiiis manufacture, and not to fol- 
low it in its numerous phases, we ninst refer the read- 
er desirous of studying the question to the excellent 
work published on the subject by M. A. Chevalier. 

We have shown tiie chemical composition of op- 
tical glasses, the different modes of their manufacture 
and cutting J we shall now endeavor to seek the ori- 
j^n of the principal oi>tical instruments, and to show 
their scientific importance.* 

In order to proceed from tho simple to the com- 
plex, we shall begin by the iufttrument which offers 
Uie fewest complicationa, and which, from its general 

* For tbe InttmmeaU spedally relating to phuitai>m«gori«, etc., wb 
reTer the reader M the Merveillft dt Cr^tigv^, deccribed hj P. Uiu^oih 
^hette. 
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employment, can Bcarcely be considered an optical 
iDetniment properly bo called. 

All our readers will easily guess that we mean 
epe<itaclcs. 

BPECTACLES. 

The origin of spectacles ia, alas 1 involved in ob- 
scurity ; foi- iu no ancient author speaking of glasH 
and its numerous uses, is tliere a single word refer- 
ring to the nse of spectacles. 

The moat ancient dotnment tliat we can quote 
relating to spectacles, is dated in the year 1303, and 
is to be found in the Orande Chirurgie, of Gni de 
Ohanliac. After having prescribed the use of certain 
eye-salves, this antlior adds : Jf that does not auffioe, 
recourse must be had to spectacles. 

The nae of spectacles was known then in 1303. 

Jerome Savonarola (1490), in a disconrse on death, 
informs us "that, as spectacles fell off, it was neces- 
sary to put a small bar or hook to fix them, and pre- 
vent them from falling." 

This is an indication of the first improvement. 

An ancient Latin chronicle, formerly existing at 
the convent of St. Catherine of Pisa, recorded that, 
"Brother Alexander of Spina, a good and modest 
man, possessed the talent of copying eveiy work that 
he saw or that was described to Lira. He made spec- 
tacles, the manufacture of which the inventor wa§ 
not willing to teach, and freely made known the pro- 
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Thanks to Alexander of Spina, then, the employ- 
inent of spectaclea has spread ; but who was the In- 
Tenter? For we see that Spina w»b only a skilful 
copier. The Florence Illueirated, of Leopoldo del 
Migliore, a celebrated Florentine antiqnarian, rais'^ 
the veil and informs us that the first inventor of spec- 
tacles was Signor Salvino Arniato, which is confirmed 
by the inscription on his tomb. 



(Here lies Salvino Arniato d'Armati of Florence, 
inventor of spectacles. May God pardon his aina. 
The year 1317.) 

If the reader wisliea to stndy more thoroughly the 
different changes and suceessive impi'ovenienta in 
spectacles, he may consult with advantage the work 
of M. Arthur Chevalier. 

THE MAGNIFTIH& GLASS. 

If we are to believe certain authors, the inventor 
of the magnifying glass as we know it, and which Is 
nothing else than a simple biconvex lens, did not live 
lit a more remote period than the fourteenth cen- 
tury ; * and it was to its magnifying power, which is 

■ See at pag^ 259, what we hare said sbout b Icdb foBnd unongsl 
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fifty times its diameter, that Leuvenhoeeb, Swammer- 
dam, and Lyonnet owed their Buccesa in tLeir cele- 
brated tiiiutoiiiioal labura. 

Tlie magnifying glass always pi-esents two great 
iiiconveiiiences, espetiinlly for scientifiu purposes, 
whothor it is placed in the cavity of the L-ye or lield 
ill iJio hand ; namely, the coloring of the oatlines of 
ubjvcts seen Ht a certain distance, and a continual 
oaciilation, due as much to the nervona movement of 
the eye as to that of the liaud. 

Desiring to ohviate these two defects, science in- 
vonted nn indtiiiment which not only destroyed at 
once the siiherical aberration and the movement of 
osoiltation, but also gave a very considerably in- 
oronsed mngiitfying power. 

This in^triunent is known as the microscope.* 

Before entering on this snliject, we wonld call the 
attention of the reader to tho importance of micro- 
aoopes, which, as we shall see. offer the greatest and 
most wonderful resnltg, not only to science but also 
to man 11 fact II re. 

Holding it a t>oint of honor to bring forward 
nothing hnt positive facts, it is necessary to say be- 
forehand that the examples quoted by us, however - 
cirtraordinary they may appear, have been bithfol^ 
taken from the gravest documents, collected by the 
reeearches of scientific men. 

Four sorts of miiroscopes are known : 

• Fraat Ihe fire*k miirvt, small, mod ttefio, I look. 
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The simple iiiieroscope ; 
Tlie compound microseope ; 
Tlie soiiir microscope ; 
The photo-electric micruacopo ; 



SIMrLK MICl«)6(»l'E. 

The aimple ini(TO!iiL'()]>t) 
IB composed of (me or 
several convergent leiieea 
placed over each i»tliei\ 
which, acting like a single 
one, give a real image of 
the object straight ami 
magnified. 

This lena, which is 
placed in the lower part 

F the eye-piece, has he- L 

\w it the stage for tliu ' 
eliject, which contaiiiH, 
either between two glaases ( 

pbjeet to be observed. Beneath it, and \n ordor ihttt 
Ihe object may be better lighted, a sinali concave and 
Inovable mirror is adapted, whicli reflects, wliilet it 

creases, the light on the object. 
A simple microscope may magnify the object 
elearly to a hundred and twenty times its diaine- 




. a single oiio, tiju 
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MIUEOSCOPt]. 

If it IB not known wlio was the inventor of the 
siniplo iiiicroacope, whieli is yet a very Bimple inven- 
tion, aa we have ah'eaciy seen, since it was only neces- 
Bary to pUce a magnifying glass in a tixed stand — il 
is not the same with the compound microscope. Two 
inventorfl, both Diiteh, claim the honor of the tiret 
idea of it — one of theio, Cornelius Drebbel, who con- 
ceived the idea in 1672 ; the other, Zacliary Jaxisen, 
who presented bis in 15'J0 to the archduke of Aua- 
tria, Charles Albert. 

Tliis iirst essay, we speak of that of Jansen, was 
not happy; for, notwithstanding the great length of 
hia niiuroBuope (it measured two yards in length), the 
eavants could scarcely magnify objects to more than 
one hundred and lifcy to two hnndred times their 
diameter, and then in a difiuso manner. 

This attempt, not having fulfilled the object hoped 
for, remained forgotten until two hundred years later, 
when John Uolloud, an English optician, taking up 
the idea of Jansen, appliL'd the laws of aehromatisiii 
whieb he had just diseovered to the microscope, and 
the result of this was, aa we have just said, to correct 
that aberration of i*efrangibility which was the prin- 
cipal defect of the instrument of Jansen. 

Now that we know the history of the compound 
microscope, lot us sec what is its external form, 
of what it is composed, and what elfecta it pro- 
duces. 
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It is unneeesaary ro Bay that tho 
coinponnd microsoipo lias tlio I'onu 
of a roiind and poi-pciidiciilar ttilif, 
thii upper part of whit^li am hu 
raised or lowered at will, by llio 
lielp of a screw, E, wliicU by liriiij;- 
iDg the cyo neuroi' to, or lai'tln;r 
from the objc(!t, allowe iho ohHei-vur 
to obtain more or Iubb mafinifyhit; 
power. Ill the lower part is iiii- 
otlicr screw, A, serving to give tlui 
desired ini;lin at ion to the little mir- 
ror ivhieh, planed under tlio ohjeet 
stage, is a euncave I'ofleetor, tlio re- 
jected rayti from whitrli in«reaKe tlie 
power of tlio U^ht. At tlie upper 4 
end of the mieroBeopo i& tlio oye 
lens, which, curreBiiundiiij^ to the ^ 
objuct, miicl] mnaller than it, is placed in tUo smatl 
cylinder near tlie ohjeet titajie. 

Under the direction of M. F. Marion,* lot lis now 
endeavor to understand tlm path of Ititiiinous rays. 

"Tlie ohjeet to he observed is plaeed on a, on a 
Bhect of gla:s called tlie object stnge. A small eon- 
vergent lens, J, gives at o d a real imago, reversed 
and amplitied, of tho object ])laced at a. Another 
larger convergent lens is plaeed at B, so that the eye 
which looks through, instead of seeing the image o d 
simply magnified by tho first lens, sees in C D a viiv 

* £ibliolhique del Merwilla ; ^ Oplipu. Libnuriu B 
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tual iinuge magnified anew. The letiB placed near 
the object is ealltti tlie object glava ; that placed near 
the eye the i-ye-piecc. Tiie maguifyiug power de- 
pends especially' on the object glass. By using three 
leiiBCB placed one over the other, the magnifying 
power ia much increased, TliankB to the progress 
made in optics by modern opticians, the magnifying 
power of the micioscope has been carried to one 
thousand eight hundred times the diameter of an 
object. It is difficult to conceive such an increase 




for we must remember that to increase the diameter 
of an object one thousand eight hundred times, is to 
increase its surface three million two hundred and 
sixty thousand times ! Consequently, such great en- 
largements much diminish the distinctness of the out- 
lines and tiie cieariK^s of the images. 

" In the njajority of cases, and for analytical 
studies, a good niagnitying power does not exceed six 
hundred times the diameter, that is to say. three hun- 
dred mid sixty thonsaud times the I'eal surface of the 
object observed." 
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At these words, three huniirBd and nimy Hum 
d, which I repeat in writing in order to pri)v« tlj»t 
it is not a tjp<^raphical error, I alrcmly ho,ip «„„„ 
of my readers call out at the (.■xa^goriaion. Tlmrii 
are even some who would gu »j fur tm Ut tax wlUi 
presumption those scientific mon whu, in th» oitlntuii 
of these critics, may with impunity ij|ii<-« nn intuty 
fignres as they like in a row, certain Ix-'furolmnO Mmi 
through the impossibility of verifying thnli' utiliiulu, 
tioQB, theii- word will have to ho recoivcd. 

Do not believe, dear reader, that x^inntlJlit „|oi, 
who all descend in a direct lino from tjl, TIkhhkb ami 
who certainly, oven luss than liioir aiiiumlnr, oim ]jn 
reproached with credulity, cvcir adTUiicn ii fni.t, wltli> 
out being iu a position to jirovo it. Thlx U Ihit miRa 
with tlie subject we are now upon, Ktinwhiu that it 
is materially impossible to prove in thtj uniHii tlin 
tnith of an enlargement of tlii-vo hiiiidrml and sixty 
thonsand times, they have invented an iiiMtniniont 
which renders the verification of th" nmultH of tho 
microscope extremely oiisy . 

This instrument is termed tho nilcroinotur.* 

THE MUlttOMffl'ltU. 

As may be seen in tho act^ompiinying plate, this 
inBtniment for attaining accuracy consists of a siimll 
sheet of glass on which parallel lines are traced with 
the diamond, at a distance of from ^ to jjVif of *'* 

• From tho Greek mikros, amsll, and mOrim, h. mcaaure. 
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inch from uue another. The micrometer is placed be- 
foi-e tlie object glase, bo that 
instead of receiving the r&js 
wliich emerge irum the eye- 
piece, O, directly in t!ie eye, 
the observer receives them oii 
a sheet of glass with parallel 
faces, L, inclined at an augle 
of io. ■ Eeluw the micioiiieter 
■ ■ ' ^ is placed a scale, E, which is 
Fig. M.— Micrometer. divided into tweiity-tifthe of an 
inch. It is enough tlieii to 
count the divisions of tiie scale, wliich correspond to 
a certain uiunher of lines on the image, to know the 
exact eiilai-gcment. 

One example will suffice to explain this caloula- 
tioB, which is very easy to make. Let us suppose 
that the iniage occupies 1^ inclies on the scale, whilst 
it only covers fifteen lines on the njicrometer. Sup- 
posing that the intervals on the latter be g-jVir o^ ^^ 
inch, the absolute size of the object will be yj-jjri 
and as the image is 1^ inches, the eulargemeiit will 
be the quntient of IJ by sHi , or 300. The enlarge- 
ment being known, it is easy to deduce from it the 
absolute size of the obje<itB placed before the object 
glass. Indeed, the enlargement being the quotient 
of the size of the image by the size of the object, it 
follows that, to have t-he size of tiie latter, we have 
only to divide the size of the image by the enlarge- 
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Now that, owing to tlie mathematical pretiisioii of 
the inicitiinett:!', the most extraordinary results of the 
microscope cannot be disputed, we must be allowed, 
by borrowing the elegant pen of M. L. Figuier,* to 
give the reader eoiue idea of the numerous marvels 
for the knowledge of which wo are indebted to the 
microscope, 

'• Applied to a multitude of natural objects, the 
microscope charms our eyes, astonishes our minds, 
and delighta our imagination, before the marveilons 
coflstructions which it reveals to us in organic bodies. 
A small fragment of the grass of our meadows, the 
most imperceptible eye of an insect, submitted to the 
action of tbis admirable instrument, reveals to ns a 
whole new world filled with activity and life. A 
drop of water taken fi'om a stream filled with decay- 
ing vegetable snbstani'e or organic matter in a state 
of decomposition, teems, M'hen looked at through the 
microscope, with myi'iads of living beings, with crea- 
turoB having each a separate organisation, and accom- 
plishing tlieir physiological functions like the larger 
animals which are known to ua. 

" The revelation of this invisible world, which the 
ancients did not knuw,t is an additional motive for us 
moderns to admire the omnipotence of the Creator. 

* La Orandt* Inventioru Andenner tt Madernet, page lOE. Paru, 
H«cb«le, IBB!. 

t Not witliaUn ding the authority of U. Lo\iia Figuier, WB muBt eW 
exprea:^ tho doubt we feul aa lo the i^oruiue of iLe ancicnla. See 
pnge 2a». 
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" In the sciences properly so called, the applica- 
tions of tlie microscope are numerouB. Cliemists em- 
ploy thia iiiEtrument to discover the crystals which 
render certain liquids opaline or nacreous, to study 
their foi'ms, and distinguish them from other aualo- 
goiia substances. In the hands of the physician it 
may serve to discover certain diseases by the mere 
inspection of the vital licLuids, the blood, the milk, 
the urine, the mucus, the saliva, etc. It also serves 
to make evident the numerous falsifications to which 
thread, silk, wool, etc., are exposed, as well as ali- 
mentary matters, such as starch and flour. It also 
seiTOs to measure the smallest bodies. In this man 
ner it has been discovered that the globules of blood 
are only ^^g-^ of an inch in diameter * 

" It will doubtless mucli su p &e our eaders, and 
inspire them with great adniirat n f r s ence, when 
we inforui them that by certs n me 1 an al neans a 
thousand lines of diviaioa ha e h e ade in the 
small space contained in the t e ty htth ot an inch. 
When we look through the microscope at this minitle 

■ In oonflnnition of U. Figuiec's words, ire think it will be iDtep. 
radog to give n quolatiou here from Dr. Francis Roussin, professor of 
cbemistrf at the time of the case of Philippe (from the newnp&per La 
Liberie, June 2Stb, 1866) : " Blood ia composed of solid partides uid 
of water. The water disappeara, but there remiun concave globulM 
oFa Sxod diRmeter. Obserration tlirougli a, tuiircoHcope makes appai-ent 
white globules, whicli are leas rosiaiant than the red ; besides, in the 
Blain of blond there are regular fibrines. It is bj these thri:e clioraoteN 
iadcs that the ohemist recogiiizea the presence of blood in stufia ai 
other objects." 
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scale, thus divided into a thonsaiid cqnal parts, each 

of thti divisions may be clearly seen." * 

To add to tliese different ijltenoiiiena described by 
M. L, Fignier, and to conclnde the marvele of the 
microBcope, we cunnot do better than mention a 
rather new discovery whicb is inserted in a mepioir 
read at the Academie des Sciences (1866), by M. 
Athanase Diipre. 

Would yon know, dear reader, how many mole- 
cnles there may be in a drop of water? M. Dupre 
has proved that a cube of water, visible only with a 
powerful microscope, contains more than a hundred 
and twentj'-five thousand millions of molecules. The 
consequence of this eoonnnus figure is, that in a cube 
of ^ of an inch, there would be found more than a 
hundred and twenty-five quintillions. 

Let us thank M. Dnpre for having kindly omitted 
the fi-actions. 

Before concluding the wonders of the microscope, 
which wonders, however, we might easily multiply, 
there is one thing to which we would invite the read- 
er's special attention, because, as it desti'oys the only 
defect of the microscope, it has become its almost in- • 
dispensable accompaniment. 

Indeed, although the microscope has the power 
of magnifying objects to such a degree that it opens 
to our observation a whole world which the visual 
organs would not perceive without its aid, 
recognized that the enlargement obtained escapes ub 

• See page 282, whal 
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ae Boon as our eye is no longer applied to the eye- 
piece. From this ariees the imposail)ility of preserv- 
ing the j'esult, the complete and real figuring of the 
magnified object, which heing only compared with 
our remembraneeB, becomes consequently fugitive, 
doubtfii!, and always erroneous. 

Amongst the intelligent discoveries due to the 
MM. Nachet, opticians, there ia one which enters too 
much into onr subject for ns not to mention the revo- 
lution it has inti-oduced into microscopic observa- 
tion s. 

Alone, as we have just said, the naicroscope only 
offers a passing image, incapable of being fixed ; 
now, thanks to the Naehet prism (camera lucida), the 
enlargement given by tlie microscope, the infinite de- 
tails of form wiiich it presents to the sight, are placed 
on paper by the observer's own hand, 

IVe give the reader the few lines that the MM. 
Kachet have kindly sent us on the effect of their 
prism adapted to the microscope. 

" This apparatus, which may be termed a camera 
lucida, consists of a glass prism, A, B, C, D, of an 
almost rhomboid shape. To the face A, C, there ia 
applied, by me^ns of a transparent matter, a small 
prism, E, constructed and placed in such a manner 
that one of its faces ia parallel to the face A, B, so 
that the rays leaving the eye-piece, 0, of the micro- - 
scope may reach the eye placed at I \vithout under- 
going any refraction, just as if one looked through a 
sheet of glass with pai'allel surfaces. Now if wa 
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place a pencil, F, under the face B, D, its imj^e re- 
Bected by tbiit face will be sent on tbe face A, C, and 
fain reflected it will reacb tbe eye, wliich at the 
nme time perceives tbc object seen in the micro- 
Tlie two impressions being supeninpoBed in 
a eye, nothing is easier tlian to follow the ontliues 
l«>n the paper placed under tbe projection of the sor- 
I'face B, D, at ii distance equal to tliat of distinct via- 
I ^on. To be able to trace an image which only exists 
I 3n the eye, it is enongh for the pencil to be sufficients 



jcope. 




I ly well lighted and for thu p()iiit to be clearly per- 
ceived by the retina already impregsed by the out- 
lines of the objects intended to he represented. Then, 
without reniovinp; the eye from the eye-piece of the 
microscope, it ia only neces&aiy to follow." 
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After Bnch a clear deseriptioii of the effects of the 
prism, we have only to recomtnend its adoption by 
all who possess microscopes; for if the enlargement 
given by niierosc-opes enables lis to study and admire 
in the smallest details the varied and eurious forms 
of infinitely smiill creatures, let ns not forget that it 
is by nieans of the prism alone that we can obtain an 
exatrt and durable co]iy. 

Tile marvels of the compound microscope, aa well 
as the means of controlling them, being made known, 
we have now to speak of the solar microscope, as well 
as of that denominated t!ie photo-electric microscope; 
but before doing so, and without leaving our subject, 
we may be allowed to say a word on that old-fash- 
ioned plaything, that delight of the children of for- 
mer days, which was called the magic lantern. 

Eeadecs, let not your manly dignity revolt at 
these words of plaything and magic lantern. Our 
intention, if you will believe it, is not to oblige you 
to look at the sun and moon and the usual things de- 
Bcribed by ihe showman, but only to demonstrate the 
influence of the poor, mean, and abandoned play- 
thing, which, perl'eeted in 1675 by the celebrated 
Jesuit Kireher, is the point of departure, the almost 
complete type, and even the mother, if we may so 
say, of the two sei'ious niicrosco])es which remain to 
be studied. 

THE MAGIC LANTEKN. 

Tlie box of the lantern, constructed of tin, eon- I 
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■ftains in the interior a lamp with a concave reflector 
«f polished metal. Opposite thin ruflector i» a tube 
<3ouipo&cd of two parte, one of whiuli Ib niovabla, 0, 
3), and goes into tho other. The extroniity of the 
"*ube id provided with a plaiio-convux lens or half 
Vjall, e, whilst in the other is a biconvex 1en», d. 

Each glass slide, representing one or several sub- 
jects painted in very truiiepareiit colon, is iiuerted 
Snto the groove h b. 




It will he understood that, from the rays of the 
lamp beinp directly cojicenti'atefl on the lens i^, a very 
vivid light is thrown on the glass slides, the painted 
objects on which are thns rendered visible on the 
white sheet, P, Q, fixed to the wall, and the more so 
as this is placed in a room in alniost total darkness. 

The wliite sheet on which the objects appear 
being inmiovable, since, as we have jnst said, it is 
spread on the wall, means had to be found to vary 
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the distance and the Bizo of the image : this effect is 
obtained by inserting tiie second part of a tube more 
or leas deeply into the iiret, wbieli is fixed. 

Ab at no period of history, even the most ancient, 
have men been seen walking on their heads, trees 
with their roots in the fiir, or animals trotting on 
their hacks, the exliibitor destroys, this unsuitable 
effect by potting in the slide upside down. Reversed 
by the laws of optics, the subject will then be seen 
'u a natural position.* 

Let lis now show the points of resemblance be- 
tween the magic lantern and the microscope. 

THE aoLAB MIOBOSOOPIIL 

The solar microscope, invented in 1740, by Lde- 
berkubn, is, as its name indicates, lighted by the rays 
of the sun, which replace the lamp of the magic lan- 
tei"n. 

Placed like the magic lantern, in a totally dwk 
room, the solar rays are obtained by fitting the micro- 
aeope into a window provided with a wooden shutter, 
in which a very small opening has been arranged 
corresponding to the lens placed in the tube. Out- 
side the window is a mirror, which receives the solar 
rays and I'efleets them on to a convergent lens ; from 
that they pass to a second lens, whicli forms a focna 
and concentrates them. 

The object to be examined is placed between two 
sheets of glass, united by means of a spring. 

■ Thia obserraljon applies to all microaoopical labors. 
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Notwithstanding the plienomena it exhibits, and 
of which we shall presently say a few words, the 
Bolar microscope is attended with several incon- 
Tlie first of these ai'ises from the con- 
Gtant movement of the liglit from the sun, which, 
notwithslandini; the iuchnation gnen to the mirror 




hy means of a screw, frequently does not permit an 
operation to he cnnipleted. The second is the con- 
centration of snch Jin intense heat on the ohject that 
it speedily becomes changed. 

This last detect is remedied in part ny placing 
before the object a layer of wator sntmated with 
alum ; this substance, beina a non-i ondnctnr of heat, 
allows the light to pass witlioiit the heat. 

Having mentioned the defects inherent to the in- 
strument we should be iingratcfnl if we did not 
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mention some of tlio wondera it produces. Its power 
ia Eo great tlmt, with its tiici, it Ims become possible to 
observe the circiilution of the blood in the tails of 
tadpoles (the larvas of the frog), as well as in the legs 
of frogs, tho aiiiiiialculas — invisible to the naked eye 
— to be found in vinegar, in paste made of flour, in 
water, and lastly the crystallizatiou of salts. 

FHOTO-ELEOTRia MICEOSCOPE,*' 

The construction and the results of this new mi- 
croscope being precisely the same as those of the 
Bolar microscope, of which we have Jnst spoken, we 
have only to spealc of the manner in which it is 
lighted. 

The lucidity with which the learned M. Ganotf 
baa treated a matter of some difficulty, induces us to 
employ his own words : 

"The photo-eleetric microscope is merely a solar 
microscopo which is illuminated by electric light in- 
stead of by the sun. This light, by its intensity, by 
the fisity which may be given it, and by the facility 
with which it may be procured at any hour of the 
day, is far preferable to the use of the solar light. 

" MM. Foueault and Donne fiiBt conceived the 
idea of the photo-electi'ic microscope, 

" On a rectangular box of yellow copper is fixed 
externally a solar microscope, similar in every respect 

• From tho Greek phii, phdtot, light 
f Gatrt da phynqnv, page 4GT. 



to tbat described above. In the interiov there are 
two charcoal rods which do not quite touch, the in- 
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terval between them correspond mg exactlj to the 
axis of tiic lenses of t!m microscope. The electricity 
of a etrun!; piiu is hi'oiif^ht by a copjHM- wico to thu 
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first piece of charcoal ; from this it passes to the sec- 
ond, which, in consequence, must at iirst touch the 
other; afterwards they are separated a little, the elec- 
tricity being sufficiently coudiicttsd by the vaporized 
cliarcoal. Lastly, tVoiii the upper charcoal, the elec- 
tricity rejoins, by a metallic column, the second cop- 
per wire, which brings it back to the pile. 

" This done, during the passage of the electricity 
the extremities of the two pieces of charcoal become 
iacan descent, and give ont a light of the greatest 
briiliancy, which illuminates the microscope very 
strongly. For this there is placed in the interior of 
tne tube a convcrgi^nt lena, the princijial focus of 
which corresponds to the interval between the two 
pieces of charcoal. So that the luminous rays which 
enter the tubes are pai-allel to their axis, and every- 
tliintj then going on as in an ordinary solar inicro- 
Bcope, there is formed on the screen, at a greater or 
less distance, a highly-magnified image of small oh- 
jects placed betwecTi two sheets of glass at the end 
of the tube. In the accompanying plate (Fig. 59) 
the object figured on the screen is the acarua of the 
itch," 



After what we have already said (p. 259), both 
oi* ihe optical glasses found amongst the remains of 
Ifineveh and of the glass with which, according to 
Chinese chronology, the Emperor Chan (who lived 
about the year ^283 B.a) used to observe the stars, 
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must we not conclude tliat ar,troi)omical glasses go 
back to an indefinite period i 

Far be it from us, certainly, to think of establish- 
ing the sb'ghtest coni[)arison between the glass of his 
Majesty Chan and those which now leave the work- 
rooms of Lerebours and Secrctan ; but we always 
consider it a duty to a>sigii to the ancients the just 
acknowledgments for what we owe to them, althou<>'h 
this was possibly only an ini])rovement on a previous 
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Fig. CO.— Astronomical Telescope— Interior. 

invention, lor we must not forget the words of Eccle- 
siastes : " There is no new thing under the sun. Is 
there anything whereof it may be said, See, this is 
new ? It hath been already of old time, which was 
before us." 

Now that mention has been made of the ancients, 
and it being an impossibility to reconstruct, even in 
thought, the glass of his Chinese Majesty, we shall 
come immediately to that used at the present day by 
scientific men, and of which the celebrated German 
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astronomer, Eepler,* muBt be regarded as the m- 
ventor. 

The astronomical glass, destined specially, as its 
ime indicates, for the observation of the stare, pre- 
sents the greatest similarity to the microscope i lite 
the microscope, it is only composed of a convergent 
object glass and eye-Iena. 

From this siiiiilarity in internal arrangement, it 
results that the astronomical glass presents the same 
inconvenience as the microscope, which consists in 
giving a reversed image. 

This reversing, which certainly wonld be an im- 
mense defect if it concerned terj-estrial things, snch 
as houses, trees, and people, is no disadvantage in 
astronomical labors, which only observe bodies of a 
circular form. 

Wishing doubtless to prove La Fontaine in the 
right when he says, 

" Oa s soaTEDt besoja d'un plus petit que aoi," 
onr glass, so large in itself, and whose power of mag' 
nitying is from a thousand to twelve hundred times, 
is notwithstanding ineonnplete witliout the addition 
of three accessories, which, although small in com- 
parison with its size, yet play, as we shall see, an im- 
portant part in its appHcation, which they complete. 

The first of these is termed a cross wire. It is 
composed of a small metallic plate having the form 

■ John Kepler, bom tt WeU (Wittemberg), la lt>71, died atBa^ 
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( of a wheel hollowed in its centre, and bearing twc 
[ Tery tine threads of metal or ailk in the shape of a 
'oee. 
Tlie cross wire is placed at the exact spot where 
L the reversed image given by the oliject glass is pro- 
I duced, and tlw point wheru the tiirL-ads (.'i-uss must he 
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the optical axis of the glass, wliic-h tlius becomes 
f^he line of sigkt. 

This intttniment is employed when the astronomer 
wishes to measure with precision the distance of stars, 
their zenith distance, their ascension, or their passage 
over the meridian. 

The second, still more simple, and which is only 
employed in examining the sun, is composed of a 
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black glass, whicli, placed in a ring adapted to the 
eye-piece, dims t!ie rays sufficiently to prevent the 
too dazzling light from iiijui'ing the sight of the ob 

The third \s that little glass placed by the side of 
the greater one, and whose object it is difficult to nn- 
derstand, convinced as we must be, that by its small 
dimensions it cannot pretend to give the same results 
as the larger one on which it is fixed. If we may be 
allowed the comparison, we shall say that this small 
glass, termed a Jinder, rendci's the astronomer the 
same service that the dog renders the sportsman, for 
it, like the dog, Jmds and points. 

The immensity of the field open to the eye of the 
observer in the astronomical glass being the more 
resti'icted according to the magnifying power ob- 
tained, there naturally results a certain difficulty in 
finding, in the immensity of the sky, the stars songht 
for. To obviate this labor and to shoi'ten the search, 
the Jinder has been invented, which, having a fer 
lower magnifying power, contains consequently a 1 
much larger space. 

The point sought for being found by means of tho ■ 
jmder, it is only necessary to bring the star into the 
direction of the axis of the Jinder, in order that it 
may be at the same time the field of tlie glass ; and 
this is the easier as the optical axes of the two glasses 
are parallel. 
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Although the reflecting telescope,* the inventioii 
of which was posterior to tliut of the refracting, is, 
like the instrinnent last described, specially corise- 
erated to the t-tudy of the stars, there yet exists such 
it difference betweuo them in internal constrnetion, 
fliat they constitute, bo to speak, two different instru- 
inants. Indeed, if in the astronomical refracting 
telescope the objects are magnified by mere refraction 
through lenses, in the reflecting telescope the same 
^ect is obtained by meiins of curved metallic mir- 
pora ; an invention which, as it is said, most be attrib- 
uted to the Kev. Father Zeuechi. 

There are three kinds of reflecting telescopes : 

The telpaciipe of Gregniy ; f 

Of Sir Isuac Newton ; J 

And lastly that of Sir William Her8chel.§ 

Gregory's telet^cope, invented ahout 1650, is com- 
BOaed of a long copper tube, one of the extremitiea 
f which is closed by a large mirror which is metal- 
Se, polished and coneuve, aiid has in its centre a cir- 
Siilar opening, allowing the rays of light to pass 
Biroiigh to the eye-lens. At the other extremity is a 
3ond concave niii-ror, of the same metal. 

To Gregory's telescope succeeded that of Tfewton 
^672), vfhich differs from the former in tliat the gi'eat 
mirror is not pierced, and that the small one on which 
■ From the lele, at a liiBtance, ikopeo, I luok. 
f Born nt 'Saw AberdCbD (m Scotland), I63e, died 16Tfi. 
% Bom at Woolstfaorpe (Lbcoln), 1642, died 1727. 
§ Bor< in Hanover, 173S, died 1S22. 
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it reflects tlie light is inclined laterally towards an 
I eye-piece placed at the sido of the tube uf the tele- 
[ scope. It was abandoned for Bome time because of 




[ the difficulty of ]ireii;iriiiir large metallic Riiriacea, and 
I only caiiiG into favor again when a alcilfiil Freach 
, physician, M. Foucaulf, had not only discovered the 
■ method of silvering glass mirrore without destroying 



OS OPTICA.L OLABSES. 301 

flieii" polish, but also of sutstitutiiig a rectangular 
■prisni for tlie sinaU plane mirror. 

Tlie few lines that M. Louis Figuier has devoted 
to Herscliel's telescope* are so interesting, that we 
do not hesitate to quote his words : 

" The astronomer Sir Williniu Herschel, who lived 
at the end oi' the last centni'j, contributed much, by 
the gigantic dimensions of the telescojies he con- 
structed, to spread a knowledge of that instroment 
amongst the people, whose imagination was stmck 
by their size. 

Herschel was neither dcBtioed nor prepared by 
'ids position to embrace the career of astronomical 
labors: he was a simple musician. A telescope fell 
accidenlallj into his hands. Delighted with the 
"Wonders which the heavens offered to his view, 
tiianks to this optical instmuient, he was seized with 
a great enthusiasm for celestial observation. The 
tdescope that he first used was only of a low magni- 
^Tug power ; he endeavored soon to proeui'e one of 
[reater dimensions. But the price of the new instru- 
Qent was too high for the purse of a simple amateur, 
lerschel, however, did not lose courage; the instru- 
nent that he could not buy he eonstmcted himself. 
le had thus become a mathematician, workman, and 
optician. In 1781, he bad made more than four hun- 
di'ed reflecting miri-ors for telescopes. 

" The powerful telescopes of Herschel consisted 
Moderm*, page 146. Li- 
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of a inetallic mirror placed at the bottom of a lai'ge 
copper or wooden tube, diglitlj inclined, 6o aa to 
throw tbe highly mdgnified ;md very lumiuouB image 
of a star at the edge of the oiilice of the tube, where I 
be examined it by the help of a magnilying glass, 
that is to say, suppreasing the second luirror em- 
ployed by GregOfj, which neceasarily impliea a loss 
by tliat second reflection on the small mirror. 

"The greatest telescope used by Herechel was 
formed with a mii-ror of moi'e tliaii four feet in dia- 
meter. The tube waa forty feet in length, and the ob- 
server stood at its extremity, with a strong lena in his 
hand, to look at the imagts. The msignifyiug power 
could be carried to six thousand times the diameter 
of the object observed. In oi'der to give the tele- 
scope the suitable inclination for each obserration, 
Herschel erected an immense apparatus of maats, 
cords, and pulleys. The whole construction rested 
on ]-ollers, and it eonld be moved altogether by the 
help of a wiiidlasB. The observer stood on a plat- 
form suspended fituii the orifice of the tube. Her- 
Bchel, however, rarely used this immense telescope; 
there were only a hundred hours in the year during 
which, under the foggy sky of England, the air was 
sufficiently clear to employ this instrument snccesa- 

ftuiy. 

" In our own days, Lord Rosse has eonstmcted a 
still more powerful and enormous telescope than that 
of Herschel. The mirror of Lord Kosae's telescope 
weighs 8880 lbs., and the tube 14,529 lbs. 
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" "We muBt say, however, that since the beginning ] 
of the present eentury, the use of the reflecting tele- 1 
Bcopu has iieen abandonetl in Frauce as a means of j 
«3elestial nbservatioii. Li the observation of the stars, | 
wBtrononiers now usually employ refracting instra- 
anentfi, tliat is to say — 

THE TERBESTEIAL TELESCOPE. 

This glass only differs from the astronomical glass 
"by the addition of two eonvei^ent lenses, which, 
placed between the object glass and the eye-piece, ■ 
"turn the objects round and sliow them to onr eyea as 
they are in natnre. 

This addition being the only difference which ei-- 
Jste between the two glasses, we shall, in order to | 
iivoid useless repetitions, come at once to the history 
of the terrestrial telescope. 

To whom is the discovery of this instrument to 
be attributed? It is certainly rather difficult to de-i 
eide, for there are several claimants for the honor. ; 
The first in date is Ro^cr Bacon, that Englisli monk, 
who was Burnanied tlie admirabh, and died about' 
1294; then tlit; Dutchman, James Melius, who died' 
in 1575 ; and lastly the Neapolitan, J. B. Porta, whol 
died in 1615. 

In this uncertainty, deprived as we are < 
snialleet evidence proving the right of either of th^ 
claimants, we are doubtful which side to take, when 
six iines of the fable of Zea Yoleura et VAne gives 
us a fresh choice : — 



rta, whol 
n of A^ 



OF ULASB-MAKINO. 

"Pour un l.ne enlev^ deui Toleura bg batttient: 
L'uii FOuliJt Ic gardcr, I'suCre louluC la Tendra, 

Tanilis que coups de poing trattaicnt, 
Et que DOS clmiiiplona songeait^ut & «e difendie. 

Arrive un troisitnie lurron. 

Qui saisic nuiitre Aliboron." 

If the re;ulei- will kindly iiientallj replace tlie 
odious word voleur hy savant, that of due bj aubUnu 
mveniion, and we, like La Fontaine, ehall also pi'e- 
sent not a third, hut a fourth competitor, who, com- 
ing armed with the anthoritj of an old Dutch legend, 
will once more show ns that the reflection of man 
often takes a Il-ss important part than chance in some 
of the greatest discoyerles, and that without chance, 
to quote again from La Fontaine, '• il n'est pas de 
science." 

According to this legend, John Lippershey, a skil- 
ful optician of Middelbourg, received a stranger in 
his shop one day, who ordered two glasses from him, 
one concave, the other convex. 

The day to deliver them having arrived, and Lip- 
pershey, full of his art, was lovingly admiring the 
works of his hands. In this he was certainly right, 
for he had never jjerhaps fashioned glasses of a more ■ 
limpid inatcrial or more irreproacli'able cutting. He 
looked upon them as masterpieces. So, in liis artistic 
joy, be amused himself with looking at thein on 
every side, sometimes bringing them together, and 
flonnetimes sepai-ating them from each other. Sud- 
denly lie stops. By what miracle has the pariah 
steeple, which a moment ago he could scarcely dia- 
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tiiiguisb, suddenly come close to liim ? How does it 
liappcn that his two childi'en, plajing at Buch a dis- 
tau'ie that he could scari-elj see tliem just now, )ie 
can now see as distinctly as if tliey were at liia eide I 
Are hia glasses enchanted ? Certainly at that period 
many would Lave believed it ; hut Maitre Lipperehey 
waB too practical a man ever to admit that the devil, 
~ in apite of his power of transformation, could slip be- 
tween two gla?8is. So he began to seek for the rea- 
son ; and soon, what so naany jwrsons would have 
taken foi- a sujieniatui-al thing, became for him the 
natural consequence of the position which accidental- 
ly he had given to his two glaasee. 

Immediately he had a tube made, placed the two 
glasses in it, and the telescope was invented. Desir- 
ing, as a good Dutchman who understands business, 
to insure the exclusive property of his discovery, 
Lipperahey in 1606 addressed to the States-General 
of Holland the demand for an exclnsive privilege for 
thirty years, which was granted him, on the condi- 
tion, however, that he should adapt to his glass a 
second tube, which should allow both eyes to loolt 
through it. 

Whether this last condition was observed we do 
not know, but in any case we find in this reserve of 
the States the indication and perhaps the origin of 
oar binocular glasses. 

Three years had seareely elapsed since the inven- 
tion, when the telescopes of Lippershey made tlieir 
appearance in Paris. The proof of this is found in 
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these termB iu the journal of L'Estoile (VoL III. p. 
351) ; " On Tiiorsday, the 30th of April, 1609, liav- 
ing crossed the bridge Marchaiid, I stopped at 
optician'e, who was showing to several personB gli 
es newly iuvented and used. These glasses are com- 
posed of a tube about a foot long. At each end there 
is a glass, but they are not alike ; they are used to 
see objectB clearly whose distance rendera them indis- 
tinct. This glass is brought to one eye and the other 
is closed ; and looking at the object that yon wish to 
see, it appeare to come nearer and you sec it distinct- 
ly, BO as to be able to recognine a person hitlf a league 
off. I was told that the invention was due to an 
optician of Middelbourg, in Zealand, and that last 
year he had made a present of two to tlie Prince 
Mam-ice, with which objects at from three to four 
leagues' distance might be seen clearly. This prince 
sent them to the council of the United Provinces, 
which, as a recompense, gavo tin-ee hundred crowns 
to the inventor, on condition tliat he ahonid not com- 
municate his invention to others.'" 



This glass — whicli was long termed G-alileo's 
glass,* eithei' because it was believed to have been 

■ GnlUco Galik'i, bom at Piss, 1564, died 1642. The inventliMi 
if this gla^ ia fehQlr nftriUnlod to liim ; Lhe real author witB Hebn 
'IflOii) lialileo mcrclj Improved it 
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mvented by that genius, or perinips bei^miso it wiia 
by its aid that he discovered the 
mountains in the moon, the satel- 
Htes of Jupiter, and the spots in tlie 
61111 — owini; to its simphcity, heait. 
a very great resenihlantfe to thL iis 
troiiomit-al irlass, na they are both 
composed of only two lenses. The 
sole liifiiereiice hetween them, whith 
is yet an enormous one, i& that the 
astronomii-.i] glass gives, aa we have | 
aaici, a reversed image. (laliki 
glass produces it rectitied, bLing 
of a divergent eye lt,ii& 
by a biconvex ilmt lone be 
tween two biconcave lenses, thus iornimg an achro 
matic system; and of a conveigeiit ohject glabs 





Fig, Oe-BmoruLirOlHia 

formed by a biconciive fiint lens placfd between two 
biconvex lenses of crown glas'-, also piodncing an 
achromatic system. 
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As for the binocular opera glasses, we have onlj 
one word to say on them. Tliese glasses, now so gen 
erally used, are only two of Galileo's glasses fastened 
together, and raised and lowered at will by a screw 
placed in the centre of the hollow tube which sepa 
rates them, and which adheres to the framework on 
each flide at the bottom. 



CHAPTER XXVI. 



Up to the preaeiit time wo have been coiiBidcriog 
glass only as a material intended to furnish objects 
of daily use foi' all, ami to supply the sciences with 
tLe means of studying what nature hides from onr 
eyee. But glass lias yet another application, so im- 
portciut that we cannot pass it over in silence. We 
will now speak of the jipparatua which under the 
general name of lighthouses serves to guide mariners 
in their course duiing the night, to point out rocks 
and shoals, the months of rivers, or the entrance to 
ports. 

The services which lighthouses render to naviga- 
tion could not escape the notice of the ancients; 
therefore the lightlionse built on the Isle of Pharos 
(a little island near the port of Alexandria) by Soa- 
tratus of Ciiidua, in tlie reign of Ptolemy Philadel- 
phus, 4T0 years after tJie foundation of Home, was 
not only looked upon for a long time as a wonder, 
but was named from the city where it liad been built. 
The Romans also were acquainted with tlie use of 
lighthouses, for in 1643 there was still to be seen the 
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lightliODse which they had erected at Boulogne tc 
guide the sliipa acroBs tiie Cliannel. Tlieso liglit- 
Jiousea, very different from mire, and of a piiinitive 
aimplicity, were only composed of a wood fire, which, 
placed oil the top of the tower, burnt in tlie open 
air. 

Ab we cannot say exactly how long thia mode was 
employed, we will point out, as briefly as poasible, 
ihe principal impi-ovements which have been intro- 
duced. 

The first name we have to mention is that of 
Borda,* who replaced the method employed before 
hia time, and of which we ai'e ignorant, by lamps 
with reflectors. This first step accoraplislied, and the 
career of innovatioiiB being opened, other scientific 
men introduced successively the fruits of their re- 
searches, aud soon lamps with reflectors were snc- 
ceeded by those with a double draught of air, invent- 
ed by Auii Argant, which in their turn were replaced 
by parabolic mirrors. Having attained tliia point of 
perfection, they thought there was nothing mure to 
discover, when Augustin Fresnelf invented the sys- 
tem of ligbtbouaes having cchdon, or annular lenaes. 
This latter innovation being, with some ini]irovetiicnts 

" BordR, n celebraled French pbTsicUa aad sailor. Hade nuuij 
resGurclies on hbuCIcbI urL He wiu< born at Dax, in 1133, and died at 
Paris, 1799. I 

f A leiirned French phj-aician and engineer. He wos bom al 
Bn^lie (Euro), in 1768, and died in 182T, Just wliEn the Boyal Soraet; 
of London bad ient Mm the Bcmtoird gold meditl. 
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in detftil, the present condition of the science, we will 
describe the Btmctui-e, its oite, ita internal apparatus, 
and its different classes. 

Lighthouses, us every one knows, are concentrated 
lights placed on a building erected either on the main- 
land ; on an isolated rock surrounded by the sea ; on 
the top of a mountain, like Cape Beam, near Port 
Vendres, or on a cliff, like Ailly, Fecamp, and La 
HSve, on the shores of Normandy. 

Each lighthonse is composed of a tower, generally 
of a cylindrical form. In the interior there is a stair- 
case, the room with the lighting apparatus, tlie stores 
containing the provision of oil destined to feed the 
lantern, as well as water for the use of the keepera, 
and lastly, the rooms provided for the engineers hav- 
ing the charge of the edifice. 

The height of the iiglithouses, although always 
considerable, varies according to the place where they 
are erected. The highest lighthouse on the Frenii 
shores is that at Barfleur point, which is 333 feet 
high; Cordonan lighthouEe, 207 feet (almost as high 
as the towers of Notre Dame in Paris) ; the light- 
houses at Dunkirk, 187 feet; at Calais, lfi7 feet; and 
at Baleines (at the western point of the He de Re), 
164 feet. We must not forgtit to mention here the 
lighthouse which was placed at the entrance of the 
Champ de Mars during the Universal Exhibition of 
1867. This lighthouse, which is 185 feet in height, 
is destined for the isle of Roches Douvres, situnted 
between the isles of Brehat and Guernsey, and about 



IT. It is 1 



814 ■WONDEE8 OF OIASa-MAKlKO. 

thirty-one milea from the shoreE of Brittany. 
furuiaLed witli twenty-fonr lenses, and the intenaity 
of itB Hght is such that it is thrown to a distance of 
twenty-eight miles. It hjis been estimated that 2450 
Carcel lamps at least would be required to obtain an 
equal amount of light. 

Having described the interior and exteiior of the 
lighthoiiBe, we will ascend to the lantern and examine 
the apparatU3, which multiplies a hundred-fold the 
light of the lamp placed in its centre. It is known 
that by placing a laniiTious point at ibe principal 
focns of a lenticular glass, a cylindrical pencil of par- 
allel rays ia produced behind the lens, which can be 
seen at a great distance ; but to obtain the results 
that were desired, many diiEcultiea had to be encoun- 
tered. First, the almost impossibility of fabricating 
lenses of sufficiently large diinenBions ; and aiter- 
warde, when this was achieved, not only was their 
weight enormous, but. tlie thickness of their centre 
was such that it absorbed the greater part of the 
liglit. Tlien it was that Fresnel invented tliose annu- 
lar lenses composed of a central glass of the usual 
form, aurrouruled by a series of rings, not very deep, 
so arranged £& to have the same principal focus. 

This apparatus for lighting is contained in a lan- 
tern having glass of from a quarter to nearly half an 
inch in thickneas; and notwithstanding the resistaiice 
they offer, these glasses are often broken by the Bea- 
birda, who dash themselves against the light. 

Lighthousea are diridvd into four cla^ea, each oi 
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which is intended for a special object. Those of the 
first order, usually piiieed about thii-tj-foiir milep 
leom each other, serve to indicate the shores, and to 
enable ships at sea to correct their reckoning (this 
nautical word means the calculation of the daily 
progress of a ship) ; those of the second and third 
orders point out the shoals and bays ; and lastly, 
those of the fourth order mark the chiinnels, the 
mouths of rivere, and the entrance of harbore. 

From this multiplicity of lights there would natu- 
rally arise a very dangeroaa confusion, tor if one indi- 
cated a port another might point out a shoal ; so to 
avoid all confusion a diften^nt light has been given to 
each of the lighthouses. Some liave fixed lights, 
Bending out their rays without inteiTUption in every 
direction ; others, and these are the most numerous, 
have eclipses. Although the duration of the eclipse 
and of the brilliancy varie& according to tlie distance 
of the observoi-, the time which suparales one eclipse 
from the following one hein_s constantly the same, it 
thus makes known the distinctive character of the 
light. Otiiers give a fixed light, alternated with pe- 
rioilical bursts of extreme brilliancy, which forma 
anotlier means of distinction. As here below every- 
thing is bom, lives, and dieappears, to give place to 
something new, several innovations have been recent- 
ly proposed to give more power to lighthouses. One 
adds to the light so many bells, that in case of a fog 
jships would be preserved from the vicinity of the 
coast ; another still moi'e radical change, proposed by 
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the engineer Mr, Temple Humplirey, Buppreaaes the 
whole system of lighting, which is replaced by a ays- J 
tern of wheels and pistons, which, continuany set in :] 
movement by the water, whatever may be its level, I 
and driving the air violently through a narrow open- \ 
ing, produce a most piercing whistle, never stopping 
day or night. According to the inventor, the expense 
of such an appai'atus would be only about one-tenth 
of the hghthouees, as well in construction and light- 
ing as in keepers. 

As we have j nst pronounced the word keepers, we 
must he allowed to conclude this article by an anec- | 
dote. The scene is at the eommeneenient of the 
present century, and the theatre represents the Eng- 
lish ligiithouso ])laeed on the rocks of Smalls. One 
winter was bo stormy, that for four iiionths the two 
lightiioiise keepers remained deprived of all inter- 
course with the land. It was in vain that ships wera 
sent towai'ds the rocks ; the furious sea always pre- 
vented them from landing. One of them returned 
one day bringing strange news ; the crew had per- 
ceived a man standing niotionlesB in a comer of the 
exterior gallery. Ifear him floated a signal of dis- 
tress. But was ho living or dead ! No one could 
tell. Every evening eyes were turned anxioudy 
towards the lighthouse, to sue if the ligiit would ap- 
pear, and every evening it was seen regularly ; this 
proved that there was still some one in the liglit- 
honae. But were both keepers alive, and if there 
were only one, which of the two had survived his 



LIOHTHOnSEB. SIT 

comrade ! It was known iater. One evening a fisli- 
erman from Mtlfoid, who liad eucceedod in landing 

ill a momeut of calm, brought back both tiie keepera 
to Solway, but one of them was a corpse. The sur- 
vivor had made a cofRn for liia dead comrade ; tlien 
after having carried this coffin up to the outer gal- 
lery, be hafl placed it upright, lirnily fastened in one 
corner. Left alone lie had done good service, but 
when he returacd to land he was bo nmch changed 
tihat his relations and friends could acbircely recognize 
him. His statement was tliat his companion had 
died from disease. He was believed ; but froui that 
moment three keepers wci'e always jjlaced in that 
lighthouse instead of two, a wise precaution, which 
baa been adopted for all lighthouses placed iu a simi- 
lar situation,* 

■ See the book entitled Let Pftarei, bj M. Benord. (Bibliothiqne 
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iETn-'ICIAL EYKS. 

ts the commeiicemeDt of tliia rapid sTcetc 
history of glass, we oEdeavored tu call the reader's 
attention to the nntiieroas services rendered by glass, 
not only to doinestie life and to the Bcieuces, of -which 
it is the most powerful auxiliary, but also to human- 
ity, whose infirmities it i-elievea by restoring exist- 
ence, so to speak, to the failing organ of sight. 

This last blessing has been proved in what wa 
have said on spectacles, hut there is another human 
infirmity much more cruel, for it is, alas 1 without a 
remedy. It is of this that we have now to speak. 

"We jiave now to speak of the artificial eye, which 
although it cannot restore life to the one it replaces, 
has, at least, the advantage of almost concealing itd 
loss from the eyes of others. 

If we may believe history, artificial eyes, already 
known and in use under Ptolemy Pbiiadelphus, king 
of Egypt, who carae to the throne 385 b.c, were 
divided into two claBaes, 

The esblephari* and the hypohlephari.\ 

■ from die Greek et, un, b'epharon, ejelld. 

f From the Greek upo, under, biepliaron, ejdid. 
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The eablephari were formed of a circle of iroD 
which, paesing round the head, had at one of its ex- 
tremitiea a thin aheet of mutal, covered with very fine 
Bkic, on which was painted an eye with its eyelids 
and lashes. 

The exilephari then were nothing elee than a kind 
of Biiiall painted bandage, which concealed the cavitj 
of the lost eye- 
To this first attempt, still in a very rndimental 
form, succeeded the kypoblephari, which marked an 
immense step in progress, and already bore some 
likeness to the method now adopted. 

The hypolilephari, which, as their name indicates, 
were no longer placed in the exterior of the eye, bnt 
in the orbital cavity itsell', were formed of a metallic 
- shell something like a walnut shell, on which was 
painted, by the aid, doubtless, of some mordant, the 
iris, the pupil, and the white of the eye. 

A complete revolution had thus been effected ; 
for kept in their place by the eyelids (as is now done), 
and without any exterior support indicating their 
presence, the only objection to the hypohtepliari w^ 
the weight of the metal and the constant fixity of the 
look. 

We know not how long their employment in this 
form may have lasted, called, as they doubtless were, 
sometimes by one name and sometimes by another. 
For notwithstanding all the researches by which he 
hoped to bmd the present to the past, by quoting 
glass eyes, which have also had their time of glory, 
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the Bub- 1 
;iquity to 1 



M. Hazard llirault, in his excellent work on the b 
Ject, passes without any transition froni antiquity t 
the year 1818, when he pnbliaiied liia researches and 
labors. 

GLA8B EYES. 

Ab the comparison of the labors of past times 
with those caiTied on in our own days is the only 
method of appreciating the improvements introduced, 
we shall indicate the method of manufacture of glasa 
eyes as it is described by M. Bax.* 

" The maniifiictui-e of glass eyes consists of three 
operations : casting the glass lenses, grinding and pol- 
ishing them, and painting them. 

" In a flat box of cast iron, without joints and 
only open oti one side, is placed a movable tray of 
the same metal, on which several pieces of glass form- 
ing lenses are laid, which are cut to the thickne^ and 
size of the natural eye. When tliis work is com- 
pleted, in order to avoid the glass adhering to the 
tray from the heat, the tr^iy is covered eitlier with a 
layer of dry wliitc lead or of fine sand. The fire 
being placed in the box, which replaces the oven, the 
fusion of each lens begins at its circnmference, which 
in sinking dowji becomes rounded ; and whilst the 
upper face is thus rounded, the lower one is moulded 
to the plane surface on which it rests. To this oper- 
ation succeeds that of polishing, which is pei'fonned 

■ InBOrted in the Ahaufl da Fabricant de Virra, bj M. Julia dl 
Foatenillo. Koret, 132», page 244. 
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i)n the plane surface, and ia done by robbing it on 
uven and wetted sandstone until the lenses, reduced 
to a segment of a Bphere, represent the interior seg- 
ment of an eye cut perpendicularly at the iris. lu 
order to avoid a partial polishing, which would eutail 
great loss of time, the lenses are collected in a circh-, 
by solidifying them by means of a mixture of pitch 
and plaster. When the polishing is terminated, it 
only remains to remove the opacity of the glass, by 
rabbing it at first on a board spiinkled with porphyr- 
ized purnice-Btone or of pewter, and lastly on a piece 
of felt." * 

To this manual labor aneceeds what may almost 
be teimed the artist's work, for it is to give life, so to 
speak, to this inei't eye by means of color. These 
are the words of M. Bax on this important work : 
"I take up with small pincers the lens I wish to 
paint ; I present the convex face to a looking-glass 
placed before me, consequently the flat side is turned 
towards me. In the centre of this face I then place 
a drop of black paint, which I extend until it baa 
attained tho dimensions of the pupil tJiat I wish to 
represent. Tho looking-glass shows me when I have 
come to that point. The pupil being dry, I color the 
iris. The colors employed should be always pounded 
with fresh linseed oil, as drying the moat quickly," 

Such was tho process atinounced as new iii a work 

pnblished in 1829. A learned man, however, of 

■ Train Pratique dt PfEll Arlifidsl. Paris, Duponcet, ISIS, in 



322 WONDBES OF GL48B-MAKIIJG. 

whom we have just spoken, M. Hazard Mirault, bad 
already, in a work piililialied in 1818, traced sucli 
just uiid progrefiKire fuIl-b for the maniiiactiire, that 
Qxuept for small inodificutiona in detail, the uianufac- 
tiire of artificial eyes has not made one stijp forward 
in the space of half a centiiry. 

However, this statu quo may l)e easily imderBtood, 
from the fact of every manufacturer having as he 
says a secret, which he conceals, not only from his 
tiompanions, but from all the world, so much does hu 
fear to find a wolf in sheeij's clothing. 

Notwithstanding this silence, preserved with so 
much care, notwithstanding the retiiaaia we have ex- 
perienced, the veil has been drawn aside, owing to 
the complaisance of a young manufacturei', tlie more 
confiding as his works, from their perfection, fear no 
rivalry. Thanks to M. Emile Piiou, then,* we can 
initiate the reader into secrets until now impenetra- 
ble. Not only did he kindly show us his casket ad- 
uiitted to the Universal Exhibition, and explain to us 
the method of manufacture, but he also made several 
ai'tificial eyes in onr presence. 

Beadefs, we are now about to tell you what we 
heard with our own ears, and describe to yon what 

* Ab we have cDDaidered it t dutj to quote die auraea of the 
authori Froia wbaiu we liave qui>ted, we thiak it is unlj' right to mea- 
don those munufacturerd nho brve kiudl; helped us by tbeir adviue. 
And if merely the nunie of M. Pilon is Tound here, ulLhough he is not 
(he odI; iiuiker of artificial eyes, nor ailencu ubout the others ig onli 
the natural consequence of their n 
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we saw with our own eyes. Bat before entering the 
workroom of M. Piluu, let us give a definition ol 
what is now, meant by artificial eyes. 



The artiiicial eye being only a light shell of 
enamel without any precise tbrm, sinM it lias to be 
suited to the dilferent size of eyeballs, is placed under 
the eyelid, and .s composed of two parts ; the one 
exterior, which gives the colors of the ii'ia, of the 
sclerotica, as well as of the blood-vessels of the 
healthy eye; the other interior, which, titling into 
and capping the stump, receives movement from it. 

Tlio mamiracturd of artificial eyea consists in three 
very distinct opei'ations,* Let ns first represent tiie 
artist seated at his table. Before him is a lamp, tlie 
flame of which, blown bj a bellows moved by the 
foot, gives a pointed jet of the strength he desires, 
and within reach of his hand are placed rods of 
enamel of different colors. He begins by taking a 
hollow tube of colorless crystal, one of the extremi- 
ties of which, being soon melted by the fire of tlie 
lamp, forms a ball when blown. As the color given 
by the crystal has no resemblance tu that of the scle- 
rotica, DBually called the white of the eye, his first 
labor is to color the ball in such a manner that it 
may be of the same tint as the natural eye. 

■ It ii a renin rlinlilH tiling that artificial ejea, wliich require sueh 
ijifferant siies, Jtt alivajs bo ciricl. nro niiiilG without llie tielp of aiq 
■oi-t gf mould, und onl; hj the lirestb and the Iwiid of the artin. 
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To attain this result, he applies to tiiis ball emmi' 
els of different colors, whicli, amalgam ating with that 
of the erj'Btal in a pasty atate, gradually give it the 
natural tint of the eye, wliich, as we all know, dift'ers 
in each individual. 

This tint obtained, he makes a circular opening 
in the centre of the ball, destined to receive the globe 
of the eye. 

When the hole is made the ball ia put on one 
side. 

The following is the method followed in the prepar 
ration of the globe of the eye. The artist begins by 
forming the irie, which is done by the use of sevei-al 
amalgamated enamels. Tlie iris hnishcd, he places 
in its eeuti'e a spot of black enamel ; this is the pnpil. 
which he encircles with its areola ; and he concludes 
by drawing tlioee inlinitely small fibres which are 
found in the iris. 

The globe of the eye lioing completed, it remains 
now to place it in the centre of the ball. Nothing is 
more simple. Tlie hole made in the ball, wliieh be- 
comes tlie sclerotica, or white part of the eye, having 
been calculated according to the size of the eye-globe, 
it is placed in it and soldered by means of the lamp. 

That done, and the artist's finishing touch having 
rectified the small imperfections of the whole work, 
it only remains to pare this ball in order to obtain a 
shell, which, softened at the edges, may perfectly re- 
Bemble the living eye witli wlueh it ia to be plaoeiL 
not merely in form but also in color. 
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After having lifted the veil with which the manii- 
I'attnre of artificial ejes has been covered, inuBt we 
uonelude that there is no ]»articnlar myatery for every 
manufacturer? To require from thera an abfiolute 
frankiiesa, while secrecy is permitted to all otliei 
trades, would be such an injnattce, tiiat we cannot 
blauie the mannfacturera of artificial eyes for keeping 
tieir little secret also, which consistB in the composi- 
tion of their ennmela. 

Each of them, pGr8iia<5ed that he alone pOBsessea 
the best formnla producing the most limpid eTiamels, 
whoae color is most like that of nature, naturally 
keeps his proceasee a secret. 

We could easily unveil tliem partially ; but be- 
Bides the fact that sneii a description would not in 
the least interest the reader, it ia to be considered 
that simiiar formnliB are, generally speaking, the re- 
sult of iaborioua and oft«n of very costly researebes. 
On thia account they beeoroe in our opinion private 
property, and consequently inviolable. 

Since we can only &peak here of M. Pilon, we 
will call the. reader's attention to a real tour deforce 
performed by that artist without a mouldy end by 
mere manual dexterity. He produces on a given 
model an infinite number of eyes, ao identical in 
form, size, and color, that it ia impossible to discover 
the least distinction between the originals and copies. 

Such multiplied studies and labors must have 
their reward. M. Emile Pilon obtained at the Uni- 
versal Exhibition of 1867 the highest reward adjudged 
to thia art. 
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